
ELECTRONICS 


November, 1966 


Incorporating RADIO, TELEVISION & HOBBIES 


AWV SUPER RADIOTRONS 

Readout devices • Computers make movies 
Stereo P.A. amp. • Electronic photoflash 


Registered in Australia for transmission by post as a periodical 








±150 mV to ±5 Volts out¬ 
put □ Pulse rise and fall 
times less than 1.0 nano¬ 
second □ D.C. offset plus 
pulse-top/base line inver¬ 
sion G Pulse duration and 
delay variable from 2ns to 
100/iS G Synchronous gat¬ 
ing of output. 

First introduced two years 
ago, the E-H Model 122 is 
thoroughly field-proven. It 
gives you an extremely- 
broad operating-range with 
variable-controlled pulse 


durations, delays, output 
levels and a duty-factor 
capability better than 40%. 
(D.C. offset plus pulse-top/ 
base line inversion pro¬ 
vides an equivalent duty- 
factor of 90% or higher.) 
The 122 has a ±150 mV to 
±5 volts output, which can 
be synchronously gated. 
Output is short and open 
circuit protected. Also, an 
ultra-stable trigger count¬ 
down-circuit assures reli¬ 
able scope-triggering. Ver¬ 


satile and reliable, Model 
122 is ideally suited for 
development and testing of 
digital-computer systems, 
integrated circuits, tele¬ 
metry systems, high-reso¬ 
lution radar-systems, and 
other similar applications. 
Ask your AWA representa¬ 
tive for a demonstration 
now. 

O model 122 
Pulse Generator 


A lkc/s to 200 Mc/s pulser with all the versatility 
you'd expect in a low-frequency instrumenl 
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E-H Model 122, $2,875 

F.O.B. Sydney exc. duty & sales tax 
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Studies, Then What? 

Till about ten years ago, a large proportion 
of those engaged in electronics at technician level 
were self-taught, with knowledge expanded from 
the armed forces, the factory assembly line or 
an initial hobby interest. This random situation 
is now changing as more and more technicians 
enter the industry with some organised training, 
ranging from private college tuition to advanced 
technical certificate courses. 

Unfortunately, however, there seems to have developed a tendency 
for some to regard such courses as an end in themselves. Having 
completed a course and acquired a certificate, the student writes 
“finish” to his studies. He takes up a position involving him in set 
tasks, to do with quality control, communications, maintenance or 
some other defined activity. He learns to use the relevant equipment, 
some of it quite elaborate, and comes to equate the environment and 
his proficiency at the set task with technical sophistication. He fails 
to appreciate that, for lack of use, his store of other knowledge is 
wasting away. 

Adding to the problem is the increasing use of module tech¬ 
niques. These can only accelerate the emergence of 9-to-5 tech¬ 
nicians, who are proficient at carrying out set tasks but who have 
little occasion to think about other aspects of electronics. 

Training courses are fine as a means of laying down a foundation 
of organised knowledge but this knowledge needs continually to be 
supplemented and up-dated. If the means to do this are not in¬ 
herent in one’s position, I know of no better substitute than good, 
old-fashioned do-it-yourself hobby activity. The technician who 
becomes involved in amateur radio is painlessly kept in touch with 
receivers, transmitters, aerials, feedlines and the relevant techniques. 
The technician who builds and uses an audio system maintains an 
interest in pickups, records, tapes, loudspeakers and amplifiers. 

The choice of a hobby interest and the use of one’s spare time 
should be just as much the subject of mature decision as one’s 
choice of a career. 

In laying an emphasis on do-it-yourself activity, “ELECTRONICS 
Australia” is not catering for a race of aimless fiddlers. It is en¬ 
couraging readers to enquire, to experiment, to build and thus to 
vitalise and broaden their formal studies. 
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fine audio furniture 


A Custom built precision instrument tastefully presented in a high quality, craftsman made 
cabinet. Designed in Australia to suit Australian conditions, and made from readily 
available local materials. This new Stereo Amplifier/Tuner, has all the features of its 
imported counterparts, yet is much superior in appearance and performance. 


★ 18-20 Watts R.M.S. (Music Power 36- 
40 Watts). 

★ Incorporates high quality broadcast 
tuner with main stations for all States 
(and Kilocycles) clearly marked on edge 
lit dial. 

★ Magic Eye Tuning, plus smooth pointer 
control. 

★ Suitable for Magnetic and Crystal Pick¬ 
ups. 

★ Incorporates Tape Input and Output. 

★ Compatible for playing Mono records. 

★ Continuously variable bass and treble 
controls. 


★ All rear connections accessible and 
clearly marked. 

★ Complete with operating instructions and 
indoor aerial. 

★ Cabinet finishes are Oiled Teak, Oiled 
Walnut and Queensland Maple veneers. 
Colour matching to client’s sample 
available as specials. 

PRICE 

Without Cabinet . $133.50 (£66/15/-) 

Extra for Cabinet: 

Walnut or Maple . $15.00 (£7/10/) 

Teak or matched special .. $16.50 (£8/5/) 


A complete range of high quality Hi-Fi Cabinets. Tailored 
to suit the equipment of your choice, and most economi¬ 
cal. In the Instrol range there are over 20 equipment 
and speaker cabinet designs. Each is available, built and 
polished or in Kit form to make yourself. A hammer 
screwdriver, and a few hours of your time is all you re¬ 
quire to make your own. All parts pre-cut, best quality 
materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun 
too—but why not send or call for the free Instrol 
Cabinet Brochure. Profusely illustrated with full specifi¬ 
cations and measurements. 
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Produced precisely to the original designs by "Electronics Australia" 
(previously "Radio Television & Hobbies") the Instrol-Playmaster 
range includes units to suit every audio requirement. Tuners, 
Amplifiers, Pre-Amps, Speaker Systems, etc., all available either as 
completely built and tested units, or in Kit form to build yourself. 
Our HI-FI Catalogue is available free upon request. 


Top right. The Instrol-Play- 
master transistorised Stereo 
Amplifier No. 113 (“Elec¬ 
tronics Australia/’ December. 
1965 and March, 1966). 
Fitted in specially designed 
cabinet which also accom¬ 
modates a record player. A 
pair of Instrol-Playmaster 
Bookshelf Speaker systems, 
(or Mini-Speakers), make up 
a compact, reasonably priced 
outfit. 


Instrol-Playmaster No. 4 Stereo Amplifier. 

(“Radio Television and Hobbies” May, 1962) 

Kit of Parts . $73.00 

Built and Tested . $93.80 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, N.S.W. 
Phone—68-1171 

(Only 100 yards from Broadway and 
open Saturday mornings.) 


PLEASE NOTE. All audio 
equipment and showrooms 
at Glebe. Spare parts, test 
equipment, etc., at the orig¬ 
inal address, 206 Broadway. 
Only the Glebe Store open 
on Saturday Mornings. 


NAME . 

ADDRESS . 

□ Play master HI-FI Q lustrol Cabinets 


Instrol-Playmaster No. Ill Tuner 

(“Electronics Australia” October, 1965) 
Kit of Parts (with Magic Eye) $39.00 
Built and Tested . $53.00 


No. 114 TUNER B/CAST with R.F. 

(“Electronics Australia,” Sept. 1966) 
Kit of Parts (with Magic Eye). $47.00 
Built & Tested (Magic Eye) . $71.80 


Instrol-Playmaster No. 106 
Stereo Amp/Tuner. (“Radio, 
Television & Hobbies,” Decem¬ 
ber, 1963). * 

Kit of Parts . $96.50 

Built & Tested .. .. $117.30 


You are invited to call, phone, 
or post coupon below for our 
free Catalogue. Please X square 
opposite the catalogue required. 
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... there had 
to be 

one dropout 


We were really hoping for a lot more. We were trying to develop 
acceleration factors to make life testing more efficient —a study 
we conducted as part of the Fairchild Minuteman Programme. 

With only one mechanical failure in those 46,000,000 operational 
life hours, the test was relatively unsuccessful as we obtained a 
failure rate of 0.004%/1,000 hours with 60% confidence and no 
acceleration factor! 

But such life testing studies are only a part of the six phase 
Fairchild Quality Assurance programme that provides Fairchild’s 
customers with devices of a reliability never obtained by any 
other manufacturer. 

The Fairchild Quality Assurance Programme starts with Phase I, 
the examination and testing of all incoming materials. We not 
only examine the components but the tools and equipment as 
well —and these are also subjected to regular re-examination. 
Phase II includes all tests carried out during production. Each 
individual transistor or microcircuit is accelerated at a rate .of 
30,000 G’s, dropped ten times, cycled three times from +200°C to 
—65°C, and checked for leaks as fine as 10~ 6 cc/second. A complete 
log is kept of the progress of each batch, and each operator’s 
production is checked four times a day providing immediate 
feedback to correct any possible process deviations. 

After production, the devices are classified and screened. Up to 
twenty tests are performed on each unit followed by statistical 
monitoring of test results. Now random samples are taken from 
each batch and subjected to Phases III, IV and V. The percentage 
of devices sampled is determined to give a specific confidence 
level of the results. 

Phase III is a series of fifteen environmental tests designed to 
simulate operating conditions normally encountered—only tougher. 
Phase IV is straight murder for microcircuits. The tests in this 
phase are set at extremes with the object of achieving a high 
percentage of breakdowns to determine failure modes and design 
weakness. Samples are subjected to 200,000 G’s acceleration and 
thermal shock of going straight from boiling water to liquid 
nitrogen (variation 295°C). They are even run at 60 times their 
rated power. The centrifuge tests have produced a maximum of 
4.2% failures and the thermal shock tests have produced none! 
Extended life testing is carried out in Phase V. Apart from the 
Minuteman study, results of all extended life programmes as at 
October 1st, 1966, had accumulated more than 110 million hours 
without a single failure! Results from the 150°C storage life test 
have also shown no change in parameters to date. 

Any batches which exceed the specified failure rate are subject 
to retesting in their entirety— only this time the questions 
are harder! 

The parameters of every individual transistor or microcircuit are 
observed before being branded, catalogued and put into stock. 
When you place an order with Fairchild, the devices are taken 
from stock and random checked once more before despatch — 
we like to be very, very sure you get exactly what you ask for. 

This six phase Quality Assurance Programme not only ensures 
that the Fairchild devices you buy are the best in the world, it 
also keeps our production yield up and our prices down. 

Sometimes we almost wish a few more units would drop out — 
there’s nothing worse than a failure analyst with no failures 
to analyse. 

Data is now available on Zener diodes. Should you require this 
material, write on your company letterhead, stating full name and 
position to the Marketing Services Division at the address below. 

Planar and Planar II are patented Fairchild processes. 



AUSTRALIA PTY. LTD. 


World Leaders in the Technology and Manufacture of 
Silicon Semi-Conductor Devices . 420 Mt. Dandenong 
Rd. t Croydon , Vic . 723 4131. Sydney: 43 1537. 
Adelaide: 23 1356 
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HI-FI PRODUCTS from RCA 


World- 

famous 


FISHER 


stereo 

components 



The Fisher X-101-C 
60-Watt Stereo Control-Amplifier 

with heavy-duty output circuitry, exclusive hinged cover 
over the less frequently used controls, centre-channel 
output for optional third speaker, front-panel headphone 
jack, complete phono and tape facilities: $296. 



The Fisher XP-5/XP-6 Ultracompact/ 

3-Way Free-Piston Loudspeaker System 

8"/10" low resonance woofer, 2 V 2 " wide dispersion/1" 
soft-dome tweeter, 5" mid-range speaker, 2,000/300 and 
2,500 cps crossovers, clean response down to 38 cps/ 
response 35 cps to beyond range of audibility. From $98. 


r 



Fill out and mail this coupon for your 
free copies of Fisher, Brenell, Elac and 
Miniconic literature, available to readers 
of this magazine without charge. 
Whether or not you know a great deal 
about high fidelity and stereo, you will 
find these invaluable in making buying 
decisions. 


TO RCA OF AUSTRALIA PTY. LTD. 
SYDNEY: 221 Elizabeth St. 

MELBOURNE: 2 Stephenson St., Richmond 
BRISBANE: 173 Ann St 
PERTH: 280 Stirling St. 


Return to your 
nearest RCA 
distributor 


NAME.... 

ADDRESS 


Tick which required □ Fisher □ Brenell □ Elac □ Miniconic 



The Fisher X-100-A 
40-Watt Stereo Control-Amplifier 

with large output transformers, advanced control features, 
front-panel headphone jack, complete phono and tape 
facilities: $240. 


. 1}mi ell . 



Model STB2. Half-track stereo or 
mono, record/playback plus 
quarter-track playback, 4 heads, 
illuminated edgewise meters, 4 
separate amps., twin recording 
amps, with 4 inputs, each with 
individual attenuators, providing 
utmost flexibility with any com¬ 
bination of programme source, 4- 
channel mixing or mono. Twin 
playback amps, with variable out¬ 
put via cathode follower. Adjust¬ 
able bias compensation. Optional 
extras, stereo power amplifier 
with monitor speakers. Stereo 
recorder from $645, mono from 
$352. 



Brenell Hi-Fi ^ 
Tape Link r 


BIG 4 
FISHER 
BRENELL 
ELAC 
MINICONIC 
AUTHORISED 
DEALERS 


New South Wales 

Arrow Electronics Pty. Ltd., 

432 Kent Street, Sydney-29 8580. 


Sp< 

166 Glebe Road, Glebe—68 1453 
Broadway Electronics Pty. Ltd., 

32 Glebe Road, Glebe—68 1171. 

Convoy International Pty. Ltd., 

449 Kent Street, Sydney—29 6475. 

, David Jones Ltd. 

6th Floor, George St., Sydney. 2-0664 

Mastersound Sales Pty. Ltd., 

400 Kent Street, Sydney—29 1527. 

Rose & MacLeod Pty. Ltd., 

330 Pacific Highway, Crows Nest—43 2676 

United Radio Distributors Pty. Ltd., 

175 Phillip Street, Sydney—28 3718. 

Victor A. & Co., 

196 Elizabeth Street, Sydney—61 2967. 

Disc-Record Studios, 

124 Wtllison Rd., Carlton—58 8958. 
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F1SHER-BRENELL-ELAC-MINICONIC 


The new integrated ELAC MIRACORD 40 


comes with its own cartridge* 

Factory cartridge installation ensures optimum playback 
quality and lowest record wear. Distortion and tracking 
problems eliminated. 

Miracord 40 plays records manually or automatically, 
singly or in sequence, at all speeds. Features include: 
heavy, 1-piece, dynamically balanced 12" turntable; dynami¬ 
cally balanced tone arm; calibrated stylus-force dial; high- 
torque, 4-pole induction motor. 

The new Elac 240 mono/stereo cartridge in 
the Miracord 40 has an 0.7 mil. diamond 



stylus. Clean channel separation, low dis¬ 
tortion, smooth, flat response. New Miracord 
40 priced at $109 complete with Elac 240 
cartridge. See and hear it at your hi-fi dealer. 

■•'May also be purchased without cartridge. 


-C* uphonics MINICONIC® 

Easily installed 


Recorders 
Decks 
Tape Links 

DECK. Mark 5 
series 3-tape 
deck. Two 
switches control 
record, play¬ 
back, wind and 
rewind — pause 
mechanism, 
plus special 
switch for super¬ 
imposing. Deck 
fitted with Vi or 
Vz track stereo erase and re¬ 
cord/playback heads. Invalu¬ 
able for recording speech with 
music or adding musical back¬ 
ground. From $118. 

Features twin recording and twin playback, amps. 
Variable bias and original/tape monitor switch. 
Designed to be used with the Brenell 3-head, 2- 
track or 4-track stereo deck. Offers immediate 
playback monitoring whilst recording. Used in 
conjunction with any make of high-quality amp¬ 
lifier. $210. The Brenell Hi-Fi Link is designed 
to be used with decks having 3 heads. 






# Energy Derived from External Power 
Source. Saves record grooves. 


TK-15-LS Lab Standard Phono System. 

TA-15 low-mass arm, with U-15-LS plug¬ 
in cartridge (biradial diamond) and 
PS-15 power source. For magnetic or 
auxiliary inputs. $144 

TK-15-P Professional Phono System. As 
above, but with U-15-P cartridge and 
.5 mil tip conical diamond stylus. $121 


TK-15-LS ATK-15-P 


CK-15-LS Lab Standard Phono Conver¬ 
sion Kit. U-15-LS cartridge (biradial 
diamond) for standard heads, and 
PS-15 power source. For magnetic or 
auxiliary inputs. $94 

CK-15-P Professional Phono Conversion 
Kit. As above, but U-15-P cartridge with 
.5 mil tip conical diamond stylus. $72 


# Phenomenal 13-Octave Range. DC to 

to 50 kcps. 


CK-15-LS/CK-15-P 


U-15 Semi¬ 
conductor 
Cartridge 


# Silicon Semiconductor Elements. 
10,000 times the power of magnetics. 
World’s most efficient, hum-free 
cartridge. 


£ Lowest Effective Tip Mass. Tracks 
40 Iccps 2nd harmonic pinch effects 
of 20 kcps fundamental—stylus tip 
stays in groove at all frequencies. 


• Elliptical Biradial Diamond Stylus. 
No playback loss from outside to 
inside grooves. 


PS 15 Power 


Albert Wright, 

793 New Canterbury Road, Hurlstone 
Park—55 2696. 

Custom Electronics, 

304 New South Head Road, Double 
Bay—36 2560. 

Freemans Radio & TV Service 
Bougainville St., Manuka, A.C.T. 9*1772 

Rayford's 

281 Hunter Street, Newcastle. 2 2357 
Sound Centre 

145E Bayliss Street, Wagga. 3-127 

Victoria 

Myers (Melb.) Ltd. 

275 Lonsdale Street, Melbourne. 6-6111 

Recorded Music Salon, 

23 Collins Street, Melbourne—63 6257. 

Thomas' Pty. Ltd., 

92 Bourke Street, Melbourne—32 1615. 

Hi Fi & Music Centre, 

205 Dorset Road, Boronia—722 1056. 


Rebla Electronic Sound Pty. Ltd. 

224 Chapel Street, Prahran. 51-4653 
Sheffield's, 

27 Sturt Street, Ballarat—2 5938. 
Windsor Hi-Fi Pty. Ltd., 

92 Chapel Street, Windsor—51 6914. 

Queensland 

Brisbane Agencies, 

16 Stanley Street, South Brisbane- 
45466. 

A. E. Harrold Pty. Ltd., 

123-125 Charlotte Street, Brisbane— 
31 3081. 

TEL-AIR, 

21 Adelaide Street, Brisbane—2 7656. 
Trackson Bros. Pty. Ltd., 

157 Elizabeth Street, Brisbane—2 2804. 
Reg Mills, 

314 Old Cleveland Road, Coorparoo 
Junction—97 4762. 

Russ Adam Electrical, 

158 Flinders Street, Townsville—5618. 


South Australia 

Macks Electronics 

199 Rundle Street, Adelaide. 23-1301 
Truscott Electronics, 

62 Hindmarsh Square, Adelaide—23 3024. 

W.A. 

Alberts TV and Hi-Fi Centre Pty. Ltd. 

282 Hay Street,’East Perth. 21-5004 

Western Electro Sound, 

802 Hay Street, Perth—21 6719. 

Tasmania 

Homecrafts (Tas.), 

Astor House, 199 Collins Street, Hobart—22711. 
Sole Distributors: 

RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of 
the Radio Corporation of America 

SYDNEY • MELBOURNE 
BRISBANE • PERTH 
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PACKAGED CIRCUIT AMPLIFIERS 



The Newmarket PC range provides Development 
Engineers with reliable pre-tested units of tight 
performance specifications to incorporate in any equip¬ 
ment at minimum cost. Use of such units not only 
obviates the need to develop purpose-made amplifiers 
for every job, but cuts down the number of small 


components that company Buyers have to buy and 
maintain in stock. 

Each unit is guaranteed for 12 months and replacement 
units are supplied if any fault develops. Our guarantee 
also enables the manufacturer to guarantee his product 
to the ultimate user. 


some applications 


MODEL No. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units !"♦** 

MODEL NO. PC 2 
Modulator Driver Stag 
Intercomm. 

Church Hearing Aid A 
Office Dictating Machin 
Door-Caller Monitor Ami 
Inter-Office Communicatic 
Tape Replay Amplifier. 

General Purpose Audio 
Telemetry Audio Amplifiei 
Radio Receiver Audio Amt 
Telephone Amplifiers. 

Educational Equipment Aud 
Laboratory Instrument Ampli 
Language Laboratory Amplifie 
Tape Recording Amplifiers. 

TV Aerial Riggers Intercomm 
Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL NO. PC 3 
Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Amplifier. 
Sound-level Meter Amplifier. 

Close Background Music Amplifier. 


Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Low Power Battery Stereo. 

VHF Communications Receiver Audio Amplifier. 
Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Heating and Ventilating Control Ampli*°' 
Laboratory Instrument Am*' 1 * 

Museum Port***' 


Hi-Fi Amplifier. 

Vibration Test Amplifiers. 
Telephone Intercomm System. 
Office Dictating Machines. 
Telephone "ers. 


flltlS^ 
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Amplifiers. 
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dio Amplifier, 
er Amplifier, 
ilk Back Amplifier, 
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ent Amplifier, 
mplifiers. 
tiers, 
iplifiers. 

2 m Amplifier, 
mplifier. 

ercomm (Portaphone). 


.'.••ifitTier. 

omall public Address Portable Amplifier. 

Servo Amplifier (Hydraulic valve control). 

General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft Ground equipment). 
Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 

Tape Recorder Replay Amplifier. 


. .. .uwer Amplifier. 

MODEL No. PC 7 Plus 

Tape Language Laboratory. 

Telephone Dictating Machine Amplifier. 
Automation Drive Amplifiers. 

Control Amplifier for Textile Machinery. 
Radio Receiver Audio Amplifier. 

TV Receiver Audio Amp. 

General Purpose Amplifier. 

Telephone Amplifier. 

Laboratory Instrument Amplifiers. 

Tape Language Laboratory Amplifier. 
Loudspeaker Amplifier. 




PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 

PC 5 

PC7 

PC9 

specification details 

Power Output mW 

150 

400 

400 

400 

3W 

800 

Pre-amp 


Input Sensitivity mV 

50 

1 

5 

150 

5 

5 

IV 

A typical miniature Audio-Amplifier 

Input Impedance ohms 

1.5K 

IK 

2.5K 

220 K 

1.5K 

1.5K 

1M 

is illustrated actual size overleaf. 

Output Impedance ohms 

40 

15 

15 

15 

3 

8 

600 

Circuits are of transformerless, 

Supply Voltage-volts 

9 

9 

9 

9 

12 

9 

9 

complementary symmetry type, 

Typical distortion % 

2 

3 

3 

3 

3 

3 

1 

operating off Standard Voltages. Can 

Frequency response 

Overall Dimensions 

300-15K 

200-12K 

200-12K 

200-12K 

50-12K 

50-12K 

20 - 20 K 

be wire-in or plug-in as required. 

All % in. high 

2 x 1 

2VzxlVz 

2 V 2 x lVz 

2Va x IV 2 

5 V 2 x 1% 

3x1% 

2 x 1 
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53 Carrington Road, Marrickville, N.S.W. 
18 Normanby St., South Melbourne, Vic. 


SYDNEY: General Accessories Limited, 

443 Concord Road, Rhodes. 

MELBOURNE: Radio Parts Pty. Ltd., 

562 Spencer Street, Warburton Franki Limited, 
220 Park Street. 

BRISBANE: General Accessories Pty. Ltd., 

50 Little Edward Street. 

ADELAIDE: General Accessories Pty. Ltd., 

81 Flinders Street. 



PERTH: General Accessories Pty. Ltd., 
46 Milligan Street. 
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There is a complete set of 24 Letraset Electronics Symbols Sheets. Cost: 54c per sheet. (Print area: 4i" x 6") 


From rough to finished diagram 


Letraset Electronics Symbols — more 
comprehensive than any other sys¬ 
tem — now provide the answer for the 
overworked Drawing Office. From 
rough sketches to high quality finished 
diagrams in one compact operation, 
saving valuable time of skilled staff. 
Letraset dry transfer circuit symbols 
are a complete and completely new 
drafting aid for significant reduction 
of the circuit — planning to diagram 
production cycle. 

A set of 24 sheets is available,these 
include Capacitors, Rectifier Diodes, 
Inductor and Transformers and Relay 
Contacts to name but a few. Cost: 
54c per sheet. (Print area: 4i" x 6"). 



1. Shade over symbol. 2. Peel away sheet. 


Simple to use • Comprehensive 
symbol range • Designed to B.S.530 
• Easy symbol adaptation • Dyeline 
resistant • Symbols fit a i" grid. 


Letraset Australia Ply. Ltd. 

230A Sussex Street, Sydney. 
Phone: 29-5011 


I- 

I FREE SAMPLES 

I Please send catalogues and samples 
J of Letraset. 

j Name. 

I Position . 

j Company .. 

I Address. 


Letraset 
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NEW SYDNEY STORE AN 
IMMEDIATE SUCCESS! 

Conveniently situated on the Ground Floor ol 
the 2SM Building, the Sydney Encel Stereo 
Centre has become very popular with Sydney 
audio enthusiasts. Telephone number is 
29 4563/4. See Sydrey’s widest range of audio 
equipment — including many exclusive Encel 
lines ... all components are BRAND NEW 
and FULLY GUARANTEED. An Encel Ser¬ 
vice Centre has also been established in Sydney 
to provide prompt attention when necessary 
for all Encel equipment. 


WHAT IS AN EMQ? 

Because of trade agreements many prices 
cannot be advertised so we advise you to write 
to us for an EMQ ... an Encel Mail Quote. 
Please print your name and address in BLOCK 
LETTERS . . . and, if you’re writing for 
amplifier or tape recorder information, please 
be reasonably specific as our stock of these 
items is extremely wide. Help us to help 
you! 


SAVE SPACE WITH THE 
COMPACT CELESTION 
“DITTON 10”! 

If you wish to save space on sneaker systems 
and yet require full bodied sound, the 
Celestion “Ditton 10” is the answer. This 
twin speaker system is only 121” x 61” x 
8 ” yet its frequency response is conservatively 
rated at 35-15,000 c/s. See the reviews in 
“Hi-Fi News” p.433, October *65 and 
“Gramophone,” p.41, June. '65. £ r>f% 

Available in either teak or walnut J jV 
oiled finishes . . .. ...... * 


ACOUSTECH AMPLIFIERS 

As Australian Agents Encel Electrdnics are 
proud to be associated with these famous 
American amplifiers, considered to be the 
finest in the world. The first two Acoustech 
shipments were sold out within two days of 
arrival in Australia! Of particular interest is 
the Acoustech Model V, an integrated solid 
state stereo amplifier with an output of 45 
watts RMS per channel — a rating applicable 
throughout the extended frequency £ I" ft 
range. This model is priced at 


THE ACOUSTECH X ELECTRO- 
STATIC LOUD-SPEAKER SOLID 
STATE AMPLIFIER STEREO 
SYSTEM 

An all out form of integrated stereo, in¬ 
corporating advanced amplifier and speaker 
techniques on a most elaborate scale. When 
used with the Acoustech VI Control Centre 
the combination represents the most effective 
stereo reproduction equipment available any¬ 
where in the world. We use this phrase 
advisedly. This Acoustech equipment is built 
without compromise. If price is the least of 
your worries write for further information to 
Head Office, 431 Bridge Road, Richmond, Vic. 


UNIQUE ENCEL STEREO 
SYSTEM INCLUDES 5-SPEAKER 
ENCLOSURES! 

Two “Sonics” five speaker systems are speci¬ 
fied for this budget priced Encel Stereo System. 
The stereo amplifier is the well known Star 
SA-30, the turntable a Labcraft belt drive, the 
cartridge a B and O magnetic unit with a 
diamond stylus. Price is only $195. The speaker 
enclosures house four 61” speakers and a 
21 ” tweeter and are finished in oiled teak or 
walnut. If you wish to include the new 
Encel CSM-40 stereo amplifier 
instead of the SA-30, the price is » / SX 

still only ... 

Price with the COSMOS SW-30C stereo 
amplifier is only $1751 


THE KELLY ACOUSTIC LENS 

The Acoustic Lens provides maximum dis¬ 
persion of high frequencies when used with 
the Kelly Ribbon Tweeter. Made of high 
density plastic, the lens simply fits to the 
front of the tweeter ... up to 15 kc/s the 
coverage pattern is constant tff A 

within 3 db over 150 degrees. 3 III 

Price ..... . v 


CELESTION HIGH FIDELITY 
CO-AXIAL LOUDSPEAKERS 

Celestion 12" co-axial loudspeakers have been 
received most enthusiastically by audio en¬ 
thusiasts and music lovers in Australia. Clarity, 
transient performance and attack are particu¬ 
larly satisfying. Both models feature co-axial 
tweeters with electrical cross-overs at 4 kc/s. 
The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
c/s and is rated at 15 watts FA 

RMS. Encel Price CX1512 ... / .DU 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts RMS and frequency response 
is conservatively quoted as 30-18,000 c/s. A 
special “Brilliance^’ control operates in the 
tweeter circuit — the electrical cross-over is 
at 4 kc/s. See reviews in the “Gramophone” 
p.511, April, ’65, and “Hi-Fi 
News” p.75, June, ’65. ENCEL 
PRICE: CX2012 ... .. 

SPEAKER ENCLOSURES 

Both speakers perform extremely well in 21-3 
cu. ft. speaker enclosures; write to Encel 
Electronics for details and specification. 
Speakers of similar UK price are usually 
twice Encel prices in Australia. 


$59 


SPECIAL INTRODUCTORY OFFER 
ON MICRO EQUIPMENT! 

The “Micro” tone arms and cartridges are 
absolutely outstanding in their respective 
categories . . . the MA77 tone arm was 

reviewed in “Electronics Australia” pages 126- 
127, February, 1966. The same pages carried 
reviews of two Micro cartridges, the SC 301 
ceramic diamond and the M-1007 magnetic 
diamond. The MA77 arm and the stereo 
diamond stylus cartridge M-1007 sell for 
£stg26 (£A32/10/-) in the United Kingdom. 
Encel Special Introductory Offer includes both 
items for only $47 (£A23/10/-)1 IMPORTANT: 
100 MA77 tone arms and 100 M-1007 cartridges 
have been reserved to meet the expected heavy 
demand. Write or call now! 


TAPE RECORDERS 

Although our range of tape recorders is wide, 
Encel prices have assured speedy turnover . . . 
and Encel sales are at an all time high. Stock 
now includes: TRUVOX R44, R102-104, 

PD 102-104; RE VOX G36, two and four track 
—TANDBERG 64, and Series 12; AKAI 
MS, X4, 355, 1710, X100D — BEO-CORD 
2000 and 1500 — SONY 500a 357/4, 200, 
etc. — NATIONAL 703S, 705, 755S, etc. — 
PHLL1PS EL 3553, EL 3556, EL 3558, etc. 
— FERGUSON — GRUNDIG — LUXOR 
and many more. Save much more at Encel 
Electronics! 


SPEEDY MAIL ORDER SERVICE 

Please give us your name and address in 
BLOCK LETTERS when ordering. All Encel 
equipment is BRAND NEW and Sales Tax 
is included in Encel prices. We care-pack and 
freight anywhere. Service is available at the 
Encel Service Centre in Melbourne and also 
at the Encel Stereo Centre, 257 Clarence 
Street, Sydney. 

A NEW HIGH QUALITY TONE 
ARM AT A LOW, LOW PRICE! 

The new Encel-Nikka tone arm is a precision 
instrument and will track perfectly down to 
i gram with suitable cartridges. The open front 
head shell accepts all standard i" fitting cart¬ 
ridges — and the arm takes Ortofon and SME 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Encel price is 
only $19 (£9/10/-). Make your own £} 

comparisons with any other arms I 7 

anywhere near the Encel price ..... ^ 1 * 

IMPROVE TREBLE 

PERFORMANCE WITH THE 
CELESTION TWEETER! 

The Celestion HF 1300 tweeter is patterned 
on the well known GEC BSC 1852 and may 
be added to any existing speaker through a 
capacitor which Encel Electronics supply free 
of charge. Frequency response of the HF 1300 
is level within plus or minus 2 db from 1500 
c/s to 13 kc/s and extends well over | IF 

15 kc/s. Improvement in treble per- 
formance is immediate. Encel price w*** 


BUY YOUR LEAK “STEREO 30” 
NOW! 

Trade-in valuations are at their peak ... so 
write now for a valuation on your old equip¬ 
ment ... or an EMQ! Solid state stereo 
amplifiers occupy less space, generate less 
heat and arc less expensive than valve 
equivalents. If you prefer the LEAK “Stereo 
20” and “Varislope 2 Stereo” Pre-amp you’ll 
find Encel trade-in valuations most attractive; 
up-grading to LEAK equipment can cost less 
than you imagined. Write or call now! 

LUXOR TAPE RECORDERS 

Regarded as one of the Continent’s leading 
tape recorders, LUXOR is now distributed in 
Australia by Encel Electronics Pty. Ltd. 
Illustrated is the new model MP464, a four 
track - three speed recorder with a frequency 
response of 50-19,000 c/s plus or minus 4 db. 
(at H ips). Pick-up sens, is 100 mV, micro¬ 
phone sens, is 7 mV for mono or stereo 
microphones. Write for complete specifica¬ 
tions and price. This LUXOR stereo recorder 
has been favourably reviewed overseas — and 
is now available in Australia for the first 
time. Other LUXOR models will follow. 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

With 8 watts R M.S. or 15 watts I.H.F.M. 
in each channel . . . push pull 6 BM 8 ’s . . . 
and a wide frequency response of up to 20 
kc/s, this budget priced stereo amplifier has 
many attractive and functional features. 
Speaker matching is 4, 8 or 15 ohms. Pick-up 
sensitivity is 5 mV, a headphone jack is pro¬ 
vided together with all controls jp/\ 

for necessary flexibility. Encel 


THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tweeter available for domestic speaker systems, 
the Kelly Mk. II is priced at only $39. The 
use of the Acoustic Lens to disperse high 
frequencies is recommended for improved 
performance. 

SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the l eak Sandwich with any other speaker 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 

SILK DEPARTMENT STEREO 
SYSTEM FROM 
ENCEL ELECTRONICS! 

If worldly goods are no problem, this Encel 
Stereo System can be very satisfying! Compare 
this value . . . 

AKAI AA-5000 solid state stereo amplifier 
(or ADC-60 solid state stereo amplifier). 
ORPHEUS SILEX turntable with MICRO 
MA-77 tope arm and ORTOFON stereo 
cartridge fitted with elliptical diamond 
stylus, two Leak “Sandwich” ** f 
^peaker systems. ENCEL PRICE 

Supplied with a LEAK “Stereo 30” solid 
state stereo amplifier and two KEF 
“Celeste” speaker systems ... in place 
of the Akai/ADC-60 and “Sand- iaa 

£240" systenis ’ price tumt>]es to 

Hear this splendid system at Encel Stereo 
Centres in Melbourne or Sydney. P.S. Encel 
prices include Sales Tax 

ASK FOR AKAI PRICES! 

AIL AKAI models are in stock . . . M 8 , 
X4, 355, X1000D and 1700. Encel trade-in 
prices and end-user EMQ’s are more than 
just attractive, too! _ 

THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

Encel Electronics recomn\end this famous Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes 10 f" spools; ask for an 
EMQ or a trade-in valuation on your old unit. 


Encel Electronics Pty. Ltd. * 

Head Office: 431 Bridge Rd.. Richmond, Vic. ^1 42 3762 

City Branch: 18 Bourke St.. Melbourne. Tel. 32 2672 g| 

Sydney Store: 257 Clarence St., Sydney. VsTiiuiid.ng Tel 29 4563 - 29 4564 W 

Wholesalers v' 

Australia's Greatest HI-FI Centre Trade lns 3ccepte „ 
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FILM INDUSTRIES 
MICROPHONES 

Encel Electronics are Australian Distributors 
for Film Industries Microphones . . . units 
supplied as standard equipment with Vortexion 
and Ferrograph recorders. The Model M 8 -A 
is a fine ribbon microphone with a substantially 
flat frequency response of 50-14,000 c/s . . . 
impedences are 50, 200 and 50 k ohms. Encel 
price is $33 including Sales Tax. A recent 
U.K. review says: “The Film Industries M 8 -A 
Ribbon Microphone has a most attractive 
appearance coupled with a performance which, 
in many respects, can stand coni- 
parison with the best designs at S \ 

three or four times its price.” *4?** 

Encel price .:... inc. Sales Tax 

HAMMOND CONDENSER 
MICROPHONES 

As Australian Distributors, Encel Electronics 
proudly announce the arrival of the first 
Hammond shipments. The new Hammond 
Stereo Microphone is supplied complete with 
a power supply and is priced at $118, The 
monaural Model 101 with power supply costs 
only $74 ... the extra capsule may be added 
at a later date to convert to stereo use. 
Hammond microphones combine rugged con¬ 
struction with high performance and have 
been favourably reviewed overseas. Write for 
full specifications. 


ENCEL WAREHOUSE STOCKS 
INCLUDE: 

AMPLIFIERS: Acoustech, Leak, Sansui, 

Encel, Planet, Sound, Cosmos, Lux, Roland, 
Pioneer, etc. 

SPEAKERS: Celestion, Kelly, leak, Sonics, 
Chrysler, KEF, Wharfedale, Philips, etc. 

TONE ARMS AND CARTRIDGES: ADC, 
Ortofon, Micro. Encel-Nikka, All Balance, 
JH. Pritchard, Dccca. Leak, etc. 

TURNTABLES: Connoisseur, Garrard, Lenco, 
Orpheus, JH. Labcraft, Thorens, Dual, 
Micro, PE. etc. 

DICTATING MACHINES: Philips, Grundig, 
Stenorette, Olympia. 


HAND CRAFTED “SONICS” 
MULTI-SPEAKER SYSTEMS 

A wide range of “Sonics” speaker systems is 
now on display at Encel Stereo Centres . . . 
and individual prices arc as low as $19. For 
the budget conscious music lover or for the 
tape enthusiast who wishes to up-grade speaker 
quality, “Sonics” offer unusually good value. 
Cabinets are hand finished in oiled teak or 
walnut veneers. Model AS302 features a 12" 
bass reproducer and a horn type tweeter 
with variable brjlliancc control . . . $47 

(£23/10/-). Model AS-60 two speaker system 
... $25 (£12/10/-). Model AS-41 3 speaker 
system — 2 woofers and a tweeter ... $31 
(£15/10/-). Several others in stock. Come to 
your nearest Encel Stereo Centre and hear the 
“Sonics” range! 


THE ALL NEW LUX SQ 101 SOLID 
STATE STEREO AMPLIFIER WITH 
SILICON TRANSISTORS AND 80 
WATTS PEAK POWER OUTPUT! 

Priced at only $179 the mighty new LUX 
SQ101 amplifier has an input sensitivity as 
low as 1.8 mV, input for mag. p.u. being 
3.5 mV. Distortion is negligible at normal 
domestic listening levels . , . and a unique 
tone control offers variable bass and treble 
crossover frequencies. Every useful tone and 
input facility have been provided. 

- * * ful.. 


Send for full details. (: 


■asffib $179 


SPECIAL ANNOUNCEMENT 

Encel Electronics Pty. Ltd. has been appointed 
Australian National Distributors for two of 
the United Kingdom’s best known manufac¬ 
turers . . . 

CONNOISSEUR 

TRIJVOX 

A complete range of Connoisseur turntables 
and pickups is now in stock . . . also 

TRUVOX tape recorders, tape decks and solid 
state stereo amplifiers. For further details, see 
the full page advertisement in this issue of 
“Electronics Australia”. Encel Electronics’ 
prices will make these high quality products 
available to thousands more Australian music 
lovers! 


THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new Encel CSM-40 offers 
more features, more performance, more value 
. . . similar units are usually twice the Encel 
price. Output is over 15 watts RMS (over 35 
watts l.H.F.M.) in each channel, frequency 
response is 20-40,000 c/s, input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on the Encel CSM-40. The 
balance meter may be switched in and out of 
circuit ... the filaments of the pre-amplifier 
are DC ... the output of cartridges such as 
the ADC 10E and 4E will load the CSM-40 
and provide excellent results. Above all, this 
stereo amplifier is most satisfying to sit and 
listen to . . . see and hear the CSM-40 at 
Encel Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed and 
freighted anywhere. Encel price is ;k| /Vp 


only 


... £64/10/- 


WHAT IS AN EMQ? 

Many Encel prices cannot be advertised be¬ 
cause of trade agreements ... so we invite 
you to write for an EMQ ... an Encel 
Mail Quote. When requesting prices on ampli¬ 
fiers and tape recorders, please give some 
specifications. Combinations of many com¬ 
ponents are possible . . . just tell us of your 
requirements. Please supply your full name 
and address printed in BLOCK LETTERS. 


FIRST RELEASE OF 
CELESTION “POWER RANGE” 
LOUDSPEAKERS! 

Two mighty new speakers are now 
available from Encel Electronics. 
These rugged and powerful units are 
particularly suitable for public address, 
guitar and organ applications; in 
Europe both are extremely popular. 

MODEL G15C. Capable of handling a power 
input of 35 watts RMS, this 15” Celestion 
speaker has a frequency response ideally suited 
for P.A., organ and guitar. Total # f r> 
flux is 180,000 maxwells. Feroba II jfcQ 
ceramic magnet. Encel price ..... _ 

MODEL G18C. A massive loudspeaker with 
an output of up to 60 watts RMS. Funda¬ 
mental resonance: 35 cps. Total flux: 285,000 
maxwells. Voice coil diameter is 3” tf’AC 
—overall diameter is 18”. Write for 3 

complete specifications. Encel price w 


LOW PRICED SOLID STATE 
STEREO AMPLIFIER BY “SOUND”! 

Just released! Model SAQ-202B . . 6 watts 

RMS per channel, separate bass and treble 
controls, input sensitivity is 100 mV for pick¬ 
up, tuner and auxiliary. In attractive metal 
case. Frcqency response is ^ ja 
30-20,000 c/s, plus or minus 3 db. y 

(£24/10/0) 


12 transistors. Encel price 


“SARLON” SPEAKER FABRIC 

Many types of SARLON acoustic fabrics are 
now available at Encel Stereo Centres . . . 
ask to see them! Several types are of par¬ 
ticular interest to the ultra modern home 
owner. 


KEF “CELESTE” SPEAKERS 

The new model “Celeste” with the improved 
Super Tweeter is now on display. 


THE NEW PLANET MG-1504 
STEREO AMPLIFIER 

This extremely well finished stereo amplifier is 
also a fine performer . . . with a total power 
output of 15 watts (l.H.F.M.) and a frequency 
response of 30-20,000 c/s plus or minus 2 db. 
Speaker matching for 4. 8 or 16 ohms. 

Valve complement 2 x 12AX7, lx & 
6 AQ 8 , 1 x 6CA4, 2 x 6BQ5. 

Encel price is only ..... ... w 


A NEW SOLID STATE STEREO 
AMPLIFIER ... THE “SOUND 
SAQ-501” 

This well designed fully transistorised stereo 
amplifier has an output of 32.5 watts (IHFM) 
in each channel into an 8 ohm load, a 
frequency response of 20 - 20.000 c/s plus or 
minus 1 db., magnetic pick-up sensitivity of 
3 niV and all controls desirable for complete 
flexibility of operation. Loudness control, 
rumble filter, scratch filter, tape monitor and 
on-off control are all tumble-type #||jr 
switches. Write for full specifica- ^llJ 
tions. _... ..... .... .... 


* IMPORTANT NEWS 

FOR PURCHASERS OF STEREO 
TUNER/AMPLIFIER SYSTEMS 

Encel Electronics has been appointed Australian 
Distributors for the famous Danish manufac¬ 
turer, Hede Nielsens Fabrikcr A./S., home of 
the renowned “Arena” integrated amplifiers. 
The Model T1900F has iust arrived ... a com¬ 
pletely transistorised stereo amplifier/tuner com¬ 
bination in traditional Danish styling. See the 
recent review in the “Gramophone,” page 43, 
June, 1966. This unit is suitable for ceramic or 
crystal pick-ups, has FM/SW (2 bands) MW/- 
LW tuners, an output of 8 watts RMS per chan¬ 
nel and is ideal for cabinet or bookshelf instal¬ 
lation. Price in the U.K. is £stg61/19/0 . . 

Encel price is only $138! #4 30 

See the “Arena” at your nearest \ £ 

Encel Stereo Centre 1. ▼ ■ 


EXCLUSIVE ENCEL OFFERS 
FOR NOVEMBER 


$115 


4 


The new “Sound” 202B solid state stereo 
amplifier (6 watts RMS per channel), Lab- 
cratt 643 turntable with stereo 
diamond cartridge, two Wharfe¬ 
dale 8 ” speakers _ _ _ _ 

The ideal budget system. Planet MG 1504 
stereo amplifier (8 watts l.H.F.M. per chan¬ 
nel), Connoisseur turntable, Connoisseur 
tone arm w/lift and stereo diamond cart¬ 
ridge, two 8 " RS/DD Wharfedale speakers 
. . . $138. With a Labcraft 643 turntable 
and a B & O stereo diamond Iff<30 
cartridge in place of the Con- 
noisseur group price is only — 

Roland FAX-150 stereophonic amplifier 
i with AM/FM tuners. Connoisseur turn¬ 
table, Connoisseur SAU-1 tone arm with 
lift, Connoisseur stereo diamond 
cartridge, two Wharfedale 10 " \|VW 

Sansui Model 220 stereophonic amplifier 
with AM/FM/SW tuners, Connoisseur 
Craftsman transcription turntable, Ortofon 
SMG 212 tone arm and Ortofon SPU-GT-E 
elliptical stylus cartridge, two # »■ 

Celestion CX 1512 12" co-axial J J*)II 
wide range loudspeakers .. — 

Leak “Stereo 30” Akai 5000 or ADC 60 
solid state stereo amplifier, Orpheus Silex 
turntable. Micro MA77 tone arm, ADC 
10E elliptical stylus cartridge, two Celestion 
CX 2012 co-axial speakers. (The arm 
was reviewed in “Electronics”, # m jr A 
April, ’66 !). Encel price 

The new Encel CSM-40 stereo amplifier, 
| Labcraft 605 or JH turntable, JH Mkll or 
Encel-Nikka tone arm, ADC 770 or Micro 
2000/5 stereo diamond magnetic *»#*«** 
cartridge, two twin cone Wharfe- \ /l'f 
dale 10" RS/DD speakers 
(With the new COSMOS SW-30c stefeo 
aniDlifier .... _ ..... .. 


$159 


Make up your own combinations ... of any 
components you wish . . . and write for an 
EMQ. Encel prices are the LOWEST in 
Australia . . . and the service at Encel Stereo 
Centres is the best! 


EARLY ENCEL SPECIALS 
AVAILABLE! 

The special offers made from time to time 
by Encel Electronics in “Electronics Aus¬ 
tralia” are often kept open for several months. 
In many cases, the prices quoted are still 
applicable. Please check with us! 


Head Office: 431 Bridge Rd Richmond, Vic. Tel 42 3762 
City Branch: 18 # Bourke St , Melbourne Tel 32 2672 
Sydney Store: 257 Clarence St., Sydney, Tel ^9 4563, 29 4564 


Australia's Greatest Hi-Fi Centre 


Wholesalers v 
Trade ms accepted 
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FILM ANIMATION BY COMPUTER 

by Dr. E. E. Zajac 

Bell Telephone Laboratories , Murray Hill , New Jersey , U.S.A. 


By feeding a cathode ray tube with data from a computer it becomes very 
easy to make animated motion pictures illustrating a mathematically complex 
sequence of events. The technique has great potential, in enabling research 
workers to visualize the results of computation and in preparing 
educational films. 


Suppose you are teaching a course in celestial mech¬ 
anics. You want to show the satellite orbits that would result 
if Newton’s universal law of gravitation were other than in 
inverse square law. On a piece of paper you write: 

DELT = 1.0 
TFIN = 1000 
EXP = -3 

CALL ORBIT (DELT, TFIN, EXP). 

Then you take the paper to the computation centre. 
After a few hours, you return to pick up a movie, which 
you then show to the class. 

In the movie the positions of the satellite and parent 
bodies are drawn on a frame of film every minute of their 
orbits (DELT = 1.0) for the first 1000 minutes (TFIN = 
1000). The satellite and parent body, obeying an inverse 



Figure 1: Two massive bodies interact 
according to an inverse cube law of 
force . The bodies either spiral in and 
collide , as shown, or spiral outward . * 

cube gravitational law (EXP= —3), start out in circular 
orbits. However, as you have shown in class mathematically, 
circular orbits for an inverse third power gravitational law 
are unstable. The 1000-frame (42-second) movie drives home 
the point; the students see the initial, almost perfectly cir¬ 
cular orbits disintegrate, with the satellite making ever- 
closer swings about the parent body until the two bodies 
collide (figure 1). 

To those who have tried to make an animated scientific 
film by conventional means, this account may sound 
Utopian. Hand animation for a movie of this sort first 
requires the computation of the co-ordinates of the satellite 
for each frame of film. Then comes the tedious task of draw¬ 
ing and properly positioning the satellite 1,000 times on 
celluloid “cels.” Finally, the cels have to be individually 
photographed. 

Yet, at the Bell Telephone Laboratories, I can today 
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write the program I have shown and obtain 16mm film, 
ready for viewing, within three or four hours. At present, 
there is only a handful of installations in the world where 
this procedure is possible. But within a few years, I suspect 
it will be available at most major universities and industiial 
laboratories in the United States and Western Europe. 

The cost of making the film, including computer time 
and processing, but not including my labour, would be 
about $30. However, this cost and the above description 
are deceiving, for they do not take into account the work 
of my colleague, F. W. Sinden, who constructed the “sub¬ 
program” called ORBIT which computes the orbit and pro¬ 
duces the film. To have a more balanced view, we have to 
consider how computer pictures are drawn and how sub¬ 
programs such as ORBIT work. 

The computer-driven cathode ray tube—Figures 2 and 
3 are themselves computer drawn, to illustrate the pic¬ 
ture-making process. The instructions or program for the 
picture aie fed into the computer, usually on punched 
cards (figure 2). The computer then calculates numbers that 
specify the picture and the commands for film advances. 
These are read on to magnetic tape, shown in the bottom 
right of figure 2. Next, the tape is rewound; it is then 
connected to a cathode ray tube and the film-advance mech¬ 
anism of a camera (upper right, figure 3). 

As the tape is run from its beginning, the numbers on 
the tape are translated into electron beam commands for 
the cathode ray tube; the picture appears on the face of 
the tube and is recorded on the camera film (the shutter 
is always open). When a frame is completed, a command 
from the tape to the camera causes the film to advance to 
the next frame. All this happens at electronic speeds, so that 
a film such as the celestial mechanics film described earlier 
might be made at the rate of five to 10 frames per second, 
or about one quarter of the rate of standard movie pro¬ 
jection. 

Programming of computer animation—The cathode ray tube 
performs only two basic tasks: (1) it “types’* a small font 
of standard-sized letters and (2) it sweeps a straight line 
segment between two specified points. (The description here 
pertains specifically to the SC-4020, a computer-driven 
cathode ray tube manufactured by the General Dynamics 
Corporation. However, other computer-driven cathode ray 
tubes work in a similar manner.) 

Although these tasks are performed with high preci¬ 
sion and reliability, they are in principle extremely simple. 
The advantages of computer animation do not lie with an 
an elaborately versatile cathode ray tube. Rather, they lie 
with the power of a high-speed digital computer: Indeed, the 
special virtue of computer animation is that it brings the 
power of computing to the film medium. 

To illustrate this power, let us consider how one builds 
a program for an animated film, starting with the line¬ 
drawing ability of the cathode ray tube. An example of 
the basic line drawing command is: 

CALL LINE (-5, 3, 15, 22) 

This command causes the electron beam to connect the 
point with horizontal co-ordinate X= —5 and vertical co¬ 
ordinate Y==3 to the point with co-ordinates X=15, Y=22. 
The plotting area of the cathode ray tube is a square with 












X and Y ranging between —512 +512, giving more than 
one million reference points. 

The above instruction is written in a standard scientific 
programming language called Fortran, although Fortran 
users will note that, in the interest of clarity, I have taken 
certain liberties with standard Fortran. 

A Fortran program is actually executed in two passes 
through the computer. On the first pass, the symbolic Fort¬ 
ran instructions are translated into the basic numerical code 
of the computer; the output is a set of punched cards or a 
magnetic tape. In the second pass, this numerical code is 
read from the cards or tape and executed; the result is the 
final numerical output of the computer . 

Fortran was written to allow symbol manipulation, akin 
to ordinary algebra (Fortran is derived from “FORmula 
TRANslator”). For example, the two commands 
Y=5 

CALLINE (—15,Y,30,Y) 

will cause a horizontal line to be drawn from the point X= 
— 15, Y=5 to X=30, Y=5. Symbolic specification is con¬ 
venient in the writing of “loops**, for example 
DO THRU*, 1=1,100 
Y=I 

♦CALL LINE (—15,Y,30,Y) 

the first instruction signals the formation of the loop. It 
commands the computer to execute 100 times the instruc¬ 
tions following, up to and including the instruction marked 
by the asterisk. Each time through the loop, the Y co-ordin¬ 
ate of the line is given the value of the counter, I. So on 
the 29th pass through the loop Y=29, on the 30th pass 
Y=30, and so on. In this example, 100 horizontal lines, 
spaced vertically one unit apart and lying between Y=1 
and Y=100 would be drawn on a single frame of film. 

Computer loops are tailor-made for animation. To 
illustrate, first introduce the instruction CALL FRAME. 
Fortran translates this into a command to the camera to 
advance the film bv one frame. Insertion of CALL FRAME 
into the loop gives: 

DO THRU* 1=1,100 
CALL LINE (-15, Y, 30, Y) 

Y=I 

♦CALL FRAME 

The result is animation. We get 100 frames of a movie 
showing the steady upward motion of a single horizontal 
line. 

Even this simple four-instruction program illustrates 
several points. First of all, note that a computer loop is 
not the same as a film loop. A film loop repeals the same 
sequence of events over and over. 

A computer loop repeats the same sequence of 
commands over and over. A command, such as Y=I, may 
call for a change from the previous passage through the 
loop. Thus, the event produced in each passage through the 
loop generally differs in a systematic way from the event 
produced in the previous passage. 

Secondly, note the case with which we can change the 
program to produce a new animated sequence. Suppose we 
want the action to go only one-half as fast. We simply 
replace the command Y=I by Y=I/2, and the command 
DO THRU* 1-1,100 by DO THRU* 1=1,200. Or we 
might decide that the line should extend from X= —5 to 
X=50. This requires only that we change the LINE call to 
CALL LINE (—5, Y, 50, Y). 

In fact, we could allow for all of these changes at 
once by using symbols. The addition of an instruction, 
READ, allows us to specify particular values at the time 
of running. The complete program then looks like this: 
READ, SPEED, XI, X2. 

DO THRU* 1=1,100 X SPEED 
Y=I/SPEED 

CALL LINE (XI, Y, X2, Y) 

♦CALL FRAME 

STOP 

3, 10, 72 

The READ instruction says to the computer, “When 
the card containing STOP has been reached all instructions 
in this program will have been loaded in. Look for numbers 
on the next card. Set SPEED equal to the first number, XI 
to the second number, and X2 to the third number. Then 
execute the program.*’ 

For each particular set of values of SPEED, XI, X2, 
we get a different film. This illustrates another point of great 
importance; a successful program generates more than a 
single film; it makes possible a whole family of films. The 
family is a function of several variables just as in 
mathematics a family of curves can be a function of several 


.illinium...... 

HOW COMPUTER MOVIES 
ARE MADE: 


In this new 
method of ani¬ 
mation, both 
film motion 
and display on 
the tube can 
be controlled 
automatically 
by information 
on a magnetic 


mmum 

,< ;> 

PSi 

ijpjjjllj ili! • 

iL IS ill? 

lillllli;-;:: 

Ill- 111 1 

i‘ i, \, ,■ 

•<: 

■ v 

AMU id'l , | i 

1 i i ip 


■ ■ 

1 


. .. 

st .5 si Si .i 

"Vk .+ 
i|i;Hi hi ii ft-:!'!!;''!,-1 !;$![ i |fl »<-• 


Figure 2: A program on punched cards for a 
picture is fed into the computer. The computer 
writes the numbers representing the computed 
picture on to magnetic tape . t 
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Figure 3: The computed picture is read from 
magnetic tape to drive a cathode ray tube and 
camera film advance mechanism, t 



Figure 4: Box, representing a satellite, changes 
attitude according to a mathematical model of 
the Earth's gravity. Clock counts off orbits. $ 

* From the film “Force, Mass and Motion ” 
t From the film “A Computer Technique for the 
Production of Animated Movies ” 

$ From the film “Simulation of a Two-Gyro, 
Gradient Attitude Control System ” 
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variables. For each particular choice of 
values, a new film results. Different 
choices may give films that do not even 
resemble each other. Thus, in the 
celestial mechanics example, a single 
program using the Newtonian law of 
gravitational force yields movies of cir¬ 
cular, elliptical, parabolic and hyper¬ 
bolic orbits, depending on the initial 
conditions. 

Modern computing allows still an¬ 
other freedom. We can make our pro¬ 
gram into a subprogram. First, we de¬ 
cide on a name. In Fortran, we are 
limited to names of six symbols. We 
pick HRZLIN (standing for horizontal 
line). Then we modify the previous pro¬ 
gram as follows: 

SUBROUTINE HRZLIN (SPEED, 
XI, X2) 

DO THRU* 1=1,100 X SPEED 

Y=I/SPEED 

CALL LINE (XI, Y, X2, Y) 

♦CALL FRAME 

This program is stored in the com¬ 
puter or on cards once and for all. If 
in some film in the future, we decide we 
want to show an ascending horizontal 
line, we would write: 

READ, SPEED, XI, X2 

CALL HRZLIN (SPEED, XI, X2) 

STOP 

2, 5, 50 

If we did not want to experiment with 
several different SPEEDs, Xls and X2s, 
but rather knew that these variables 
should have the values 2, 5, and 50, 
the program would be shorter still: 

CALL HRZLIN (2, 5, 50) 

This illustrates the powerful “naming” 
or subroutine capability of programming. 
By this means we can build up a library 
of programs as we go along. This lib¬ 
rary differs markedly from the usual film 
library. Each entry represents a family 
of films rather than a single film. Each 
entry probably embodies loops. But 
these are computer loops, not film loops. 

The reader can now, perhaps, under¬ 
stand the celestial mechanics example 
given at the outset. Having F. W. Sin- 
den’s general program, ORBIT, for pro¬ 
ducing a family of orbit films as a func¬ 
tion of the relevant variables, it is 
simply a matter of writing the instruc¬ 
tion CALL ORBIT and specifying values 
to obtain the particular orbit film 
desired. 

Applications of computer animation*- 
Computer results usually emerge in the 
form of numbers printed on paper, some¬ 
times hundreds of thousands of numbers 
per sheet on hundreds of thousands of 
sheets of paper. With the computer ani¬ 
mation one can translate the numbers 
into a series of pictures which can be 
scanned in succession as a movie. Figure 
4 is a frame from such a movie. 

In this case, I was studying, by digital 
computer simulation, the orientation con¬ 
trol of a satellite. At first, I had the 
computer print out numbers giving the 
satellite orientation at successive instants 
of time. The problem of visualising the 
satellite motions from the printed num¬ 
bers was formidable. So I wrote a sub¬ 
program which took the numbers that 
would normally be printed out and used 
them to compute a perspective drawing 
of a box representing a satellite. 

Figure 5 shows the superposition of 
every fifth frame of the movie for the 
first satellite orbit (in the movie itself 
the Earth turns). An orbital clock in the 
upper right-hand corner counts off orbits. 

In the program it is easy to change 
the point of view of the perspective. In 





























Figure 5: Superposition of every fifth frame during 
one orbit $ 


Figure 7: Orbits of bodies with inverse square law 
interaction . Plus sign is moving centre of mass . * 


Figure 6: Satellite as seen in an orbiting reference 
frame. $ 


Figure 8: Orbits of two bodies with a direct cube 
force law of interaction . * 


figure 6, also taken from the movie, 
the viewer is travelling in orbit with the 
satellite. 

Most of the applications of computer 
animation so far have been of this sort 
—usually short sequences visually dis¬ 
playing the results of a scientific com¬ 
putation. Examples are: 

• A movie of successive iterates of an 
iteration procedure for solving an opti¬ 
misation problem (Bell Telephone 
Laboratories; Sandia Corporation). 

• Flow of a viscous fluid, including 
the formation of a von Karman vortex 
street (Los Alamos). 

• Propagation of shock waves in a 
solid (Los Alamos; Lawrence Radiation 
Laboratory, Livermore, California). 

• Lines of constant pressure, tempera¬ 
ture, precipitation, etc., in a dynamic 
meteorological model of the Earth’s 
weather (Lawrence Radiation Labor¬ 
atory). 

• Vibration of an aircraft (Boeing Air¬ 
craft). 

• Simulation of an aircraft-carrier land¬ 
ing (Boeing Aircraft). 

Most of the animation has been in 
black and white; however, the movies 


produced at the Lawrence Radiation 
Laboratory have been in colour. 

The possibilities of the use of com¬ 
puter animation in this way as an out¬ 
put means for standard computing are 
limitless. Indeed, one can argue that 
graphical output is ‘‘natural,” and the 
usual numerical computer output is woe¬ 
fully inefficient. 

The human eye has great pattern 
recognition ability; for this very reason 
the usual first step in handling scientific 
data is to plot it. The human eye also 
quickly picks out a moving object from 
a static background. Movies allow one 
to take advantage of this ability by add¬ 
ing the dimension of time to the familiar 
spatial dimensions in studying computer 
output. 

Moreover, many of the calculations 
done on a computer are of essentially 
dynamic phenomena. One wants to see 
the unfolding or evolution of a process 
either as a function of time or of some 
other variable. Motion pictures are the 
obvious way of accomplishing this. 

Finally, as the sample frames of 
Figures 4-6 show, it is easy to make 
perspective views of solid objects. It is 
likewise easy to make two perspectives 
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side by side, that is, to make stereo¬ 
graphic movies. This line of research has 
been pursued by A. M. Noll of the Bell 
Telephone Laboratories. Among other 
things, he has made a movie of a four- 
dimensional cube rotating about one of 
its axes, as seen when projected into 
three dimensions. 

Educational use of computer anima¬ 
tion—The use of computer animation 
for the display of the results of scientific 
computations is a form of education— 
one scientist passing information to an¬ 
other. It suggests the use of computer 
animation for the classroom. 

One immediately thinks of a whole 
host of phenomena and concepts that 
uniquely lend themselves to illustration 
by computer movies. The idea of a 
“limit” in the calculus, for example, is 
essentially a dynamic one, as the stand¬ 
ard terminology suggests — “f(X) 
approaches f(Xa) as (X—Xa) approaches 
zero.” 

Other examples are Newton’s laws of 
motion, kinetic theory in physics and 
chemistry, fluid flow in engineering—in 
fact, one can argue that a good deal of 
the instruction in the physical sciences 
is in terms of “movies” of mathematical 
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models of nature — except that the 
student does not normally see the 
movies; he only hears verbal descriptions 
of them. 

Perhaps more important is the oppor¬ 
tunity computer animation gives to the 
scientist and engineer to make his own 
movies. As our examples have shown, 
the user programs computer animation 
in the language of mathematics, a 
language in which the physical scientist 
or engineer is proficient. 

Moreover, the scientist can make 
films with a minimum of dependence on 
directors, producers and animators. 
Much as in writing a book, where one 
submits a manuscript and receives back 
a proof in print ready for reading, so 
can one now submit a program and re¬ 
ceive back a proof of film, ready for 
viewing. The scientist can be master of 
his own house; if he wishes, he can 
maintain complete creative control over 
the films he makes. 

One might expect the professional 
science film-maker to feel threatened by 
this development. Paradoxically, the 
opposite has been the case with the few 
film-makers who have had a chance to 
try computer animation and to appreci¬ 
ate its flexibility and power. 

One professional animator told me 
that he has always been envious of 
composers. All a composer needed was 
a piano to try out his latest creation. 
The animator on the other hand could 
only with great labour try out his ideas. 
For example, if the action were too fast, 
cels would have to be redrawn and the 
scene laboriously rephotographed. 

In computer animation, such things 
as speed can be left as a variable. The 
film-maker has much more freedom to 
experiment. He is free to bring his full 
artistic abilities to bear in his partner¬ 
ship with scientists in film making. 

One of the^few purely educational 
computer animated films is “Force, Mass 
And Motion,” by F. W. Sinden, of the 
Bell Telephone Laboratories. The film 
illustrates Newton’s laws in two dimen¬ 
sions. Orbits are shown of two massive 
bodies under central force action for 
various laws, such as inverse cube, direct 
cube, etc., as well as for the familiar 
inverse square law. Figure 1 and figures 
7 and 8 are frames from Sinden’s movie. 

Another educational movie by Roger 
N. Shepard and the author is entitled 
“A Pair of Paradoxes.” It combines two 
psychological phenomena discovered 
recently. One, due to L. S. and R. Pen¬ 
rose of the University of London, is a 
winding staircase that seems to go ever 
upward while at the same time closing 
upon itself after each circuit. 

The other, due to Shepard, is a tone 
that seems to go ever upward while at 
the same time remaining near the middle 
of the scale. Figure 9 is a frame from 
this movie. 

The future—It is now several years 
since films were first animated by com¬ 
puter (some computer films are known 
to have been made on the Whirlwind 
computer at MIT in 1951). However, 
they have made relatively little impact, 
especially in science education where 
their prospects are perhaps brightest. 
Probably the reason is the lack of a 
suitable champion. 

As I have indicated above, most of 
the development has been in industrial 
laboratories, where the interest has been 
in straightforward technical applications 
as a computer output device. Very little 


work has been done at universities, and 
that which has been done has also been 
aimed at scientific rather than educa¬ 
tional research. 

To exploit the full educational poten¬ 
tial of computer animation will require 
the partnership of three specialities: 
computing, film-making, and the subject- 
matter science or technology about 
which a film is to be made. A central 
facility where these skills could come 
together would give the educational uses 
of computers a great push forward. So 
far no such facility exists. 

Another need is for higher-level com¬ 
puter languages. We have already seen 
an example of a computer language in 
Fortran, which allowed us to write for¬ 
mulas to program in terms of symbols 
rather than numbers, and to name 


Figure 9: Ball 
bouncing along 
an impossible 
staircase. From 
"A Pair of Para¬ 
doxes” which 
combines the 
Penrose and Pen¬ 
rose visual illu¬ 
sion with the 
auditory illusion 
of R. N. Shepard 


of figure 1 and figures 4-6, each frame 
of which was a line drawing, a frame of 
a film ip BEFLIX is completely filled 
with varying shades of grey. Thus, 
BEFLIX is more akin to the scanning 
technique of television. BEFLIX can be 
easily learned in a few weeks by persons 
with no knowledge of mathematics or 
computing. 

Special-purpose computer languages 
are attempts to make easier the speci¬ 
fication of image inputs to the computer. 
Another recent development in this direc¬ 
tion is the light pen, the stylus-like 
device that allows one to draw com¬ 
puter-recognizable pictures on the face 



sequences of instructions as subprograms. 

Recently, a great deal of activity has 
gone into improving on Fortran, especi¬ 
ally in the mechanism for naming. In 
particular, computer languages in certain 
specialities have been written. These 
contain, built into the language, names 

conc . e P. ts and operations peculiar 0 f a cathode ray tube. The combination 
to that speciality. 0 f the light pen and special-purpose 

Such a language for movie-making languages is perhaps the ultimate in a 
would be very useful. It would contain graphical man-machine communication 
convenient ways of specifying and mov- system—one which is still in its infancy, 
ing objects mathematically and ways of The future for computer animation is, 
projecting the object into a picture i n my opinion, very bright. It is, how- 
plane; it would allow the programmer to ever, too early to tell exactly what its 
imagine himself as a cameraman with impact will be, especially in science 
P*? 0111 *zooming in or education. Here, the computer does best 
out, dissolving, fading etc. the animation that is couched in mathe- 

A big first step in the direction of a matics—precisely the animation that is 
universal movie language has already hardest to do by hand. So hard, in fact, 
been made. K.C. Knowlton of the Bell that only a few examples of it have been 
I elephone Laboratories has written a tried in the classroom. We therefore have 

n£!i a rv "i 0 ™® makin « called little experience with which to predict 

BEFLIX which allows one to do many the future. 

iiin ctratify F *?“res 2 and But all those who have tried computer 

tairii U frI?i! n8 animation are animation so far are excited by its pos- 

rfft rv H m «A UtC r ' m0Vle 4 ma £ c L n sibilities. I think their expectations will 

1 ?LJ A , Te f h ; be more than fulfilled. 

Movies ,,r UC 0n °* Author’s note—Some of the films men- 

The instructions in BEFLIX look quite S^*-*!* TVH 

amnle n L fr0m ^ F ° rtran ' A " CX ‘ Telephone LaboXies. Murray Hill. 

PAINT, A, B. WRITE, 2 }^. Jersey ’ U S ' A ' These are a11 16 mm 

which says: “Paint the rectangular area “o!. , n rir 

specified by the opposite diagonal points Svchwwi 

A and B. First erase what is now in this tltude Control yste ( 

area and then write in 2s.” By filling min, sound) 

rectangular areas of the screen with vari- F ° rc ®» Mass and Motion (10 min, 
ous alphabetical and numerical char- s °und)- 

acters. Knowlton generates the different “A Pair of Paradoxes” (2 min, sound), 

textures of grey shown in figures 2 and “A Computer Technique for the Pro- 

3. duction of Animated Movies” (17 min. 

Unlike the satellite and orbit examples silent). D 
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Biologist John Van Derwalker adjusts a sonic probe 
in a leg of the rectangular wooden trough where the 
fish are kept . 

lie in the water with their heads pointing “upstream” until 
alarmed by sonic vibrations. Their efforts to escape the 
vibrations are carefully observed when they break their 
pattern. 

Specific test areas in the tank are subjected to vibrations 
and monitored to determine the frequency and decibel level 
that causes fish reaction to the sound. Motion-picture 
photographs of fish reactions are taken during the tests and 
data is verbally recorded on magnetic tape. 

About 100 fingerling Chinook are in a typical test group. 
During a three-week test program they are subjected to a 
multitude of sonic vibration levels and frequencies. Prelim¬ 
inary results indicate the fingerlings show their first reaction 
when the frequency reaches 25Hz and 150 decibels. The 
tests will continue with gradual scaling up to 500Hz and 
sonic levels of 110 to 150 decibels. There is some indication 
that pulsed vibrations are more effective than a steady input. 

“All we need is an effective range of 3 to 4ft and we’ll 
have our technological breakthrough,” says Boeing test en¬ 
gineer Melvin Mackey. “This would give us a range of 6 
to 8ft if a sonic vibrator were mounted on each side of a 
pump, water inlet or sluiceway.” 

Some cynics have said that because of dams, pollution, 
fishing pressure and destruction of water sheds, aquariums 
will be the only place where our descendants will see live 
salmon. This view may be overly pessimistic, as scientific 
and technological advances have a way of solving problems 
that at times appear insoluble. There is hope that the 
spin-off from space-age research will help preserve a valuable 
natural resource on earth. Q 


Protecting Young Salmon with 

ELECTRONIC 
FISH SCARERS 


Electronic fish callers are used often 
by fishermen to lure fish to their 
destruction, but now scientists in the U.S.A. 
are working on the opposite—fish 
scorers to keep young salmon out 
of danger spots. 

Salmon may get a new lease on life because of scientific 
studies being conducted by Boeing for the United States 
Fish and Wildlife Bureau of Commercial Fisheries. 

The studies involve the use of underwater vibration to 
frighten fish away from danger spots such as pumps, turbine 
intakes on power dams, and irrigation sluiceways. If an 
underwater vibration device would guide young salmon past 
potential death traps, it could increase the value of catches 
of mature fish by millions of dollars. 

Louvres or fish fences could be built for this purpose, 
but if adopted for general use on North-west river systems, 
the cost would be prohibitive. 

Fingerling losses have been a grim reminder that trifling 
with the environment of a natural resource is a tricky busi¬ 
ness. Natural attrition on salmon eggs and fingerlings leaves 
a small margin for successful propagation of the species. 
Any additional man-caused attrition can seriously affect 
the size of subsequent runs. 

Chinook salmon runs already are at a precarious low. 
So far it has been impossible to make a significant improve¬ 
ment in this situation, despite various conservation 
approaches. 

Since Boeing uses vibratory equipment in its laborator¬ 
ies to test aerospace components, tne Fish and Wildlife Ser¬ 
vice asked the company to conduct a research program to 
determine what actually happens when fish are exposed to 
vibration. 

Considerable research is needed to determine the partic¬ 
ular levels of vibration most effective as fish frighteners, and 
whether a particular vibration frequency for specific fish— 
called the natural resonance—would affect the entire fish, 
certain internal organs of the fish, or even fish of different 
sizes and different species. 

For example, if a certain frequency would affect only 
the air bladder of fish, this might cause them to rise to the 
surface of the water where they could be guided safely past 
a danger point. 

The studies at Boeing are being conducted with finger¬ 
lings (young fish three to six inches Iona) placed in an end¬ 
less wooden trough of water about 3i feet deep and 4 feet 
wide which forms a rectangle. The vibration equipment is 
located inside the rectangle.Water is pumped through the 
trough to simulate the flow of water in a stream. The fish 

Below (left): Small Chinook salmon all face into the 
current flow , ignoring the silent speaker and (right) 
scatter in all directions as speaker emits vibrations . 
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Customer relationship with Ducon Industries Ltd., 
and their computerised management system begins 
here. Clerks receive mail and telephone orders and 
add to them supplementary information, which will 
assist the Electronic Data Processing department. 



A card selection clerk starts the process of turning 
the computer's order into input for the computer. 
From a “tub” of color-coded cards, some blank 
and some pre-coded with information relevant to 
the customer and product a card-set is made up. 
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DUCON COMPUTER 


At Ducon Industries Limited, one of the 
Plessey group of companies, an IBM computer 
has taken over much of the tedious recording 
and accounting involved in the production and sale 
of small electronic components. It does the job 
with speed, precision and to an order of detail 
beyond the capacity of clerical staff. 

Although a vast amount of EDP—Electronic Data Pro¬ 
cessing—equipment is being brought into service throughout 
Australia, our manufacturing organisations are still relatively 
inexperienced in the use of computers to assist in the plan¬ 
ning and control of production. However, firms which did 
take the plunge early are finding that they are now beginning 
to recoup the costly outlay on data preparation and planning, 
which the installation of a computer system requires. 

One of the first in the field was the Plessey components 
company, Ducon Industries Limited, which is now more than 
half way through a five-year plan for a “complete manage¬ 
ment-operating system” for its 17±-acre plant at Villawood, 
near Sydney. The Ducon management calculate that they are 
now “breaking square” with their computer, which costs $22 
an hour of operating time. 

It is engaged on 149 separate daily, weekly and monthly 
tasks preparing sales analyses, debtors’ statements, produc¬ 
tion orders and invoices. On June 30 this year, for instance, 
it did the bi-annual stocktaking in a mere five hours, deliver¬ 
ing to the auditors a complete list of all stock on hand, at 
standard cost and written-down value. 

Next day, it produced taxation group certificates for the 
plant’s 1,800 employees as well as handling some 15 routine 
chores! 

In another six months a management system will be 
forged out of the many independent controls now in use for 
the three main divisions of labour, material and overhead. It 
will take about two more years to integrate this management 
system with a cost control system. 

The application of computer techniques to the require¬ 
ments of a component and capacitor plant with a range of 
27,000 products has been an arduous operation calling for 
foresight, education and co-operation. Planning began with 
an appreciation that the major problem would be materials 
control. Nearly one third of the total range of products are 
current in any one year. The plant must hold all parts for as 
many as 8,000 products at the one time. 

This consideration dominated the firm’s choice of 
computer—an IBM 1440 model which had 8,000 positions 
of core storage memory, a card reader as an input device 
capable of reading 400 cards a minute, a printer with a 
printing capacity of 300 lines a minute, and two disc drives 
to take interchangeable disc packs. Each pack has a storage 
of 2 million alpha-numeric characters of data in 20,000 
sectors, each of 100 characters. 

These sectors are individually addressed and can be 
retrieved by the computer in sequence or at random. The 
advantage which this random selection confers was con¬ 
sidered a major advantage in an industry where only 200 
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Left: Variable customer requirements of 
delivery and charging are punched into 
80-column card-sets at about the same 
speed as a typewriter. The time spent 
on checking and coding data up to this 
point is the most expensive part of the 
system but the data can be used over 
and over again for internal planning and 
control and for better customer relations. 

Far right: The customer order summary. 
which is a complete record of all pro¬ 
duction orders for the customer , comes 
via the computer disc packs to the divi¬ 
sional sales section. Any enquiry from 
a customer about the progress of his 
order can be quickly answered by refe¬ 
rence to this summary. 











CONTROLS ACCOUNTS 
WAGES, STOCKS 


out of 9,000 items on the computers’ master records might 
“move” in any one day. 

To cater for expansion, the Ducon planning team 
decided to modify the computer by adding another 4,000 
positions of core storage and another disc drive. Two special 
features “direct seek” and “scan disc” were installed on 
the computer to speed up retrieval of data from the disc 
packs. 

At the appropriate time, the company organised three 
series of lectures, attended by 30 key personnel each, to 
get the message of the computer’s use across to production, 
engineering, accounting and sales departments. The basic 
theme was: “Computers are fast but docile morons, which 
do only what they are toid and nothing more!” Education 
of the work staff stressed that information coming into the 
computer had to be 100 per cent correct or the computer 
would not process it. 

Ducon’s Electronic Data Processing department claim 
almost total success with their education program, because 
there are now very few instances of incorrect data arriving 
at the computer from any part of the plant. 

When a customer’s order is being processed, divisional 
sales departments first scrutinise the orders to see that all 
the necessary information is clearly marked, so that the 
key punch girls and card selectors in the Electronic Data 
Processing department can quickly prepare the order as 
input for the computer. 

Colour plays an important part at this vital stage of 
the operation, where an error can be perpetuated through 
the system. The Ducon planners found that the E.D.P. 
workers could manage far better if certain key categories 
of information were indicated by coloured cards. So, blue 
cards are “charge to customer,” yellow cards are “consign¬ 
ment other than customer,” and so on. 

A card selection clerk makes up a set of cards for each 
order. The set of cards contain: (1) a name and address card 
selected from an indexed file of pre-punched cards to match 
the name and address of the customer to be charged. (2) If 
delivery is required to another address, a blank card is placed 
next in the set. Two cards for each delivery of each product 
must next be selected (3) a card with a pre-punched reference 
number to give the production order an identifying number 
and (4) a card selected from a file of pre-punched product 
description cards. 

This system of using pre-punched cards eliminates the 
necessity to identify customers and products on the original 
document with the machine codes, when the product descrip¬ 
tion is not directly acceptable for machine processing. 

The sets of cards then pass to a checker to see if the 
right cards have been selected and that the cards are in the 
same sequence as the documents. The card sets are then 
processed to take in the variable information on the order. 
The name and address card is allowed to pass the punch 
station until it is under the reading head. The machine is so 
timed that, when column one in the name and address card 
is under the reading head, the first column in the next card 
is under the punch head. This allows information in the first 
card to be duplicated into the following card simply by 
striking the duplicate key. The extent of the information to 
be duplicated is governed by the program the punch operator 
has used. 

A customer’s number is duplicated from the customer 
name and address card into the delivery address card and 
the full delivery address punched. The card coming next to 
the punch head is the one with the pre-punched serial num¬ 
ber. The customer number is duplicated from the delivery 
address card; then customer’s or agent’s order number, 
delivery or special instructions, the date the order was re¬ 
ceived and delivery data required are punched into the card. 

Next comes the product card with the description pre¬ 
punched so that only such variable information required by 
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The computer processes the cards, turning out pro - 
duction orders for the factory and also recording 
the data for storage on disc packs. The computer 
will, if required, print out invoices with calculations 
of quantity, price, discount and sales tax . 



In the divisional planning section, the production 
order, from the computer, is filed in production 
order sequence. Copies of the order are used as 
production-to-store dockets, when manufacture is 
completed, and to collect goods for packing at the 
despatch store. 














Union Carbide's 
unique dual voltage 
batteries... and 
their advantages 


‘Eveready’ batteries have available a range of dual 
voltage batteries providing the higher voltages 
preferred for Silicon transistor equipment. 

Each battery actually consists of two separate 
batteries in a metal case. There are four terminals, 
allowing the circuit designer a choice of series or 
parallel connections. Thus, from the three bat¬ 
teries in the range, there is a total choice of six 
different voltages —- 6, 7A, 9, 12, 15 and 18 volts. 
The series connection provides for a centre-tap. 
A dual voltage battery allows for greater sim¬ 
plicity in circuit design. These batteries are ideal 
for use in portable radios, portable car radios, 
O.T.L. amplifiers, and high frequency industrial 
and medical transistor equipment. 

The batteries all use the famous Mini-Max con¬ 
struction, developed by Union Carbide. This has 



Close up of the four terminals of an “Eveready” dual voltage 
battery. “A” and "B” are the separate connections. 


many advantages in transistor applications. It's 
leakproof; it has a simple plug and socket con¬ 
nection—without any chance of reversed polarity; 
it makes for cheaper tooling, as no special contacts 
are needed; it gives higher volumetric and weight 
efficiency, and the batteries are easily available. 



No. 2510 
**7vtvom 
SPECIAL 


eveready 


One of the range of 
‘Eveready’ dual 
voltage batteries. 

This is the 2510, 
giving a choice of 
1\ or 15 volts. 
Others are the 2512 
for 9 or 18 volts 
and 2582 for 6 or 
12 volts. 


transistor 

RADIO BATTERY 


LEAKPROOF 


FOR FURTHER DESIGN INFORMATION WRITE TO: 
Union Carbide Australia Limited, 

Box 5322, G.P.O., SYDNEY 

marking the envelope ‘Battery Engineering’ 


EVEREADY ° s®i 

TRADE MARK 

BATTERIES 


“Eveready” and “Union Carbide” are registered Trade Marks • 

E742R 
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the order need be punched. Into this order, will be gathered on up to six recorded on disc, as is the outstanding 
card are punched the customer number, production orders for the same customer, opening balance of a customer’s debt 
production order number (duplicated A delivery docket, quoting the produc- for one month. By combining these with 
from the previous card), the date of tion order numbers is typed and a copy any cash payments, which are punched 
punching, the week and day number the sent to the card selection clerks in E.D.P. into cards, the debtors* statements and 
customer requested delivery, quantity who extract from the file of cards await- aged debtors’ analyses are produced, 
and sales tax code. ing invoicing the production order num- This is the way a computer has been 

inese sets of cards are then passed to ber$ mentioned on the docket. adapted to the needs of a management 

verifiers to check the accuracy of the These cards are checked to see that system for the major producer of 
p m 0pe [ a 0 I s - an ° highlight any errors, the description of the product agrees with electronic components in Australia. 

Although this preparation of data 
appears very time consuming and expen¬ 
sive, it is surprising how the cost can be 
justified because of the several ways in 
which the information can be used. In 
fact, one of the basic laws of computer 
usage is that it is seldom economical to 
derive only one result from one set of 
information. 

Perhaps the most startling example of 
the way that Ducon planners have been 
able to re-use basic information is in the 
field of payroll accounting. 

From one simple input—a worker’s 
weekly work sheet—they have been able 
to produce 22 different lists of company 
statistics. These range from a daily pay¬ 
roll hours control to a weekly summary 
of individual earnings, which must be 
held for seven years to satisfy legal 
requirements. 

It is essential to store as much input- 
data on disc, when reading the cards, to 
produce a first report and. later, to use 
the stored information at high speed for 
J0 ^ s * From card reading only 
c “ aracte rs per minute are avail- 
j*? 1 et° the computer; from disc storage, the description on the delivery docket to Phase Two of the system is now well 
77 -1 |Ck aracters per second are made ensure that the right production order into detailed planning. This will break 
available to the computer for processing, number has been quoted. The cards are into the present system at the point 
Card sets are passed to the computer then passed to the punchers and verifi- where a production order has been pre- 
room where they are batched twice ers to have the quantity being delivered, pared and the order recorded on disc 
daily for processing on the computer to delivery docket number (which now be- pack. 

nrnmi^A nmHnwiAn -t- a*** The final phase, already planned in 

broad detail, will mean the integration 


At the point of 
dispatch. Women 
workers gather 
and pack goods 
from up to six 
production orders 
for the same cus¬ 
tomer. All along 
the line personnel 
have had to be 
educated to adapt 
to living with a 
computer which 
in the long run 
will make their 
work less com¬ 
plicated. 



produce production orders for use in the comes the invoice number) and date 
factory. While these are being printed, punched into them. 


trol system to highlight variations from 
standards, labour and material within a 
day of their occurrence. An employee 
will, for instance, record the batch num¬ 
ber of a particular order on his time 
sheet. This will allow the computer to 
store actual times against each batch and 


the data is being recorded on a disc pack The cards are used as input to the of the first two phases with a cost con- 
to facilitate further reports such as the computer for the printing of an invoice. u.-uu-u* — 

Customer Order Summary” (a summary The ’‘customer master” disc is used to 
of all production orders produced for get the name and address for printing 
one customer) and a daily order intake on the invoice. 

(an analysis of the orders in product Calculations of quantity, prices, dis- 
sequence, showing quantity and value of counts, sales tax and invoice total are 
each product ordered in that batch). performed by the computer, which not 
The card sets are then sorted into only prints these on the invoice but also compare them with a standard. The day 
types on a. card sorter capable of hand- records on a disc pack the necessary in- reported. 

ling 2,000 cards per minute. The formation to supply the monthly Ducon planners are confident that al- 
customers’ name and address cards are accounts department with a summary of most every foreseeable condition has 
returned to the indexed file in the punch- all these sundry charges, the summary been allowed for. They claim that no 
room, the delivery address cards are of the total sales quantity and value for emergency demands on the system will 
destroyed and the product order card is each product and the summary of the upset it, provided they are handled in 
reproduced on a Reproducer as a sales quantity and value of each product sold the proper way. There are many theories 
card containing all the information ex- to each customer. An “exception” report about the use of computers to assist 
cept quantity. These sales cards are kept which only prints the products whose management in production planning and 
in production order number sequence for sales exceed $200 per month is also control. At Ducon’s Villawood plant, 

invoicing. produced . ^ -**“ 1 —“ —-— 

The production order is sent to the The amount of the invoice total is 
divisional production planning section 

for filing in production order sequence f . * , . » # . 

so that, when manufacture is completed, link With lost trinPS 
one copy of the production order can | 1UL * WLUL LU * L U 

An S.T.C. team has recently completed the installation of a radio trans¬ 
mitter on the small island of Daru, south of New Guinea. Communication 
has now been established with many native tribes previously lost to civilisation 
except for the occasional visit of a patrol officer. S.T.C. engineer, Alec 
Kennedy, and fitters, Peter Herrig and Len McEwen, from the Radio Trans¬ 
mission Division, installed and commissioned the 10KW HF broadcast trans¬ 
mitter and three 250-watt communication transmitters for the New Guinea 
Department of Posts and Telegraphs. 

The island of Daru is aproximately two miles off the south coast of New 
Guinea, almost opposite Cape York, and measures roughly two miles by one 
mile wide. It has a population of 120 Europeans and 3,000 natives and is 
the centre of the Western District Administration. 

Radio receivers in these villages allow the local population to listen to 
Radio Daru, which broadcasts in Kiwy, Pidgin, Police Motu and English. 

Radio Darn’s one-room studio is situated in the town, one mile from the 
transmitting station, and controls the transmitter by a remote control unit. 

The station is administered by the Department of Information and Extension 
Services, which draws up the programs and operates the transmitter. 


theory is becoming a commercial reality. 


as a production-to-store 


be used 
docket. 

The customer order summary is de¬ 
livered to the divisional sales section for 
filing behind the customer’s order. This 
gives them a complete record to check 
any queries that may arise. 

If a customer enquires about delivery, 
quoting his order number, the sales clerk 
can turn up the order and find filed be¬ 
hind it the customer order summary 
which shows the production order num¬ 
ber for each requested delivery of each 
product. The clerk can then ask the pro¬ 
duct planning section about the progress 
of the production orders. 

At the dispatch store, goods, accom¬ 
panied by the copy of the production 
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FURTHER RELEASE OF 
N-P-N SILICON PLANAR 
EPITAXIAL TRANSISTORS 


Milliard's latest n-p-n silicon planar epitaxial transistors, 
types BSX19 and BSX20, have been designed for use 
in either high-speed logic switching circuits or HF 
amplifiers. These new transistors have the high per¬ 
formance, reliability and ruggedness associated with 
planar epitaxial construction. Both devices have 
extremely short switching times, 10ns (max) and 13ns 
(max) respectively. 

In switching circuits optimised for high-speed operation, 
propagation times of 5 to 10ns can be obtained. How¬ 
ever, the voltage ratings of these transistors enable 
slower speed (50 to 100ns), high noise margin (2V), 
DTL circuits to be designed to work from a 12V supply. 

The versatility of these transistors is such that they are 
also suitable for use in HF amplifiers. Their high gain 
and high cut-off frequency make them particularly suit¬ 
able for roles in transistorised mobile and portable HF 
and VHF telecommunication equipment where an out¬ 
put power of 500mW with a gain greater than lOdB 
can be readily realised. 

The BSX19 and BSX20 fully meet JEDEC specifications 
2N2368 and 2N2369 and, if required, can be supplied 
with these JEDEC references marked on the can. Both 
transistors are in TO-18 encapsulation. 


UPRATING AND EXTENSION 
OF 18kW RANGE OF 
AVALANCHE POWER 
RECTIFIERS 

As a result of rigorous and extensive life testing, the 
forward current ratings of rectifiers in the Mullard 
BYX25 series have been uprated to 20A at a stud tem¬ 
perature of 125°C. As this new current rating is 
achieved without any increase in price, the cost of 
devices in this series has been effectively reduced by 
40% when considered on a volt/amp basis. 

The BYX25 series has also been extended to include a 
1000V crest working rectifier, type BYX25—1000 (and 
type BYX25—1000R—reverse polarity version). The 
increased avalanche voltage of this new rectifier will 
allow considerable savings to be made in the construc¬ 
tion of higher voltage stacks because fewer diodes will 
be required to provide a given safety factor. 

All devices have an 18kW avalanche power rating and 
can also accommodate a 360A peak one-cycle surge 
(50c/s). These factors make this series particularly 
suitable for high-voltage power supply applications in 
transmitters and similar equipment. 


SILICON PLANAR 

TRANSISTOR 

FOR HF TRANSMITTERS 

Another Mullard semiconductor release is type BLY17, 
an n-p-n silicon planar transistor for use in AM, FM 
and SSB transmitters in the HF band. A pair of these 
transistors will deliver 80W of FM carrier power at 
30Mc/s from a 40V supply line. Operating from a 24V 
supply, 45W of AM carrier power can be obtained 
in the 1.4 to 1.6Mc/s band. In SSB applications, a 
single BLY17 gives 20W peak envelope power with 
inter-modulation products 30dB below carrier. 


The major ratings and characteristics of the BLY17 are 
given below. 



VcBmax 100V 

VcEmax 100 V 

IcMmax 10A 

lB(AV)max 2A 

Ptot (total dissipation, Tch*=25°C) 100W 

8 (thermal resistance junction to case) 1.5°C/W 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. - 29 2006 

123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED. LONDON 
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MICROWAVES ACROSS 
THE NULLARBOR 

As announced recently in the daily Press, the P.M.G/s De¬ 
partment has signed a contract for the installation of a micro- 
wave link across the Nullarbor Plain to link Western Aus¬ 
tralia with South Australia and the eastern states. Here are 
some additional details released by the P.M.G/s Department. 


Construction of this new east-west 
system, one of the world’s largest single 
microwave radio links, will start almost 
immediately and will take about three 
years to complete. It is estimated that 
the cost of this valuable national project 
will exceed $8,000,000. 

G.E.C. (Australia) Pty. Ltd. will be 
responsible for the supply and instal¬ 
lation of the whole system, including 
radio equipment and channelling, towers, 
power plant, and buildings. 

The original plan was for the instal¬ 
lation to be completed by August, 1970. 
However, because of the rapid growth 
of telecommunications traffic between 
Western Australia and the eastern states, 
which reflects W.A.’s rapid develop¬ 
ment and Australia’s participation in 
U.S. space projects, it is now planned to 
complete the system almost 12 months 
ahead of the original target. 

The 1,500 mile link will start at 
Northam (W.A.) and go via Kalgoorlie 
to Norseman from where it will follow 
the Eyre Highway to Kimba, and then 
through Whyalla to the terminal at Port 
Pine (S.A.). 

The system initially will comprise a 
main channel and a standby channel, 
each capable of carrying up to 600 tele¬ 
phone circuits or an each-way television 
relay. It will be capable of extension 
of up to four additional channels of 
the same capacity—which can be in¬ 
stalled as traffic increases warrant it. 

As well as catering for “through” 
east-west traffic, the system will pro¬ 
vide additional telephone circuits for 
Merredin, Kalgoorlie, Norseman and 
Ceduna. Circuits could be provided also 
for the Eyre Highway settlements, in¬ 
cluding Caiguna, Eucla and Madura to 
provide a better service than that avail¬ 
able now. 

With the completion of the east-west 


system Australia will have a network of 
large capacity microwave radio links and 
coaxial cable systems stretching from 
Cairns to Hobart and from Melbourne 
to Perth. These large capacity systems 
are an integral part of Post Office plans 
for subscriber trunk dialling and will 
give Australia the potential for nation¬ 
wide television relays. 

Adelaide and Perth were first linked 
by telegraph just on 90 years ago, in 
1877, via a single iron wire along the 
Eyre Highway route. Inter-colony 
transmission of telegrams required at the 
time that all messages be transferred 
by hand betwen the South Australian 
and Western Australian operators at the 
telegraph repeater station at Eucla. A 
further telegraph link was later estab¬ 
lished with the transcontinental railway 
line. It was on this link that the first 
trunk telephone circuit between Perth 
and Adelaide was introduced in Dec¬ 
ember 1930. 

Fifteen years ago there were five 
telephone circuits between Perth and the 
Eastern States. Five years ago the 
number was 28. Since than an addi¬ 
tional 30 circuits have been added and 
work is proceeding to increase this 
number progressively with a target total 
of about 120 circuits by the end of 1968. 

It is expected that by 1970 the an¬ 
nual telephone traffic between W.A. and 
the eastern states will reach 1,000,000 
calls. To handle this, plus telegraph 
and data transmission traffic, 150 cir¬ 
cuits will be needed on the trans¬ 
continental link by that time. It is esti¬ 
mated that this requirement will double 
every six years or so thereafter. 

The new system was chosen after very 
careful consideration of the relative 



will form part of each repeater 
station. An aerial with parabolic 
reflector is shown being placed 
in position. 

merits of microwave radio and coaxial 
cable. It will be a further development 
of long-distance microwave links now 
being installed or planned for other parts 
of the world and has been specially de¬ 
signed and engineered to meet the unique 
requirements of the route. 

Traffic will be relayed through re¬ 
peater stations set at 25-mile intervals 
along the route. These stations will be 
easily visible from the Eyre Highway. 
The circuit between repeaters will be on 
a line-of-sight basis beamed from towers 
up to 250ft high. Each repeater will 
have such a steel tower with aerials at 
the top, fitted with parabolic reflectors 
12ft in diameter. 

In all, 61 towers will be needed and 
these will be constructed for G.E.C. by 
Electric Power Transmission Pty. Ltd., 


The route of the proposed Nullarbor microwave link. This is essentially 
the same route as that of the single wire line of 1887 , and also the 
present Eyre highway . 
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33-WAY 

(1) A 'socket support 
complete’ consists of 
a 'socket support' 
plus two captive 
screws, to be ordered 
separately. 

(2) See table of connector 
combinations. 


ISEP 

Low-cost Modular 


Mechanical Mounting 
and Connecting 
System 



Four-Rail Sub-Rack 


ISEP (International Standard Equip¬ 
ment Practice) has been developed by 
ITT to provide a low-cost, comprehen¬ 
sive system of racks, sub-racks, plugs, 
sockets and accessories for the hous¬ 
ing of electronic equipment. 

ISEP is manufactured and marketed 
by STC and can be supplied to meet 
exactly the requirements of equipment 
manufacturers. 

The ISEP modular system offers the 
ultimate in simplicity and flexibility in 
sub-racks. It is assembled with four 
screws; guard rails and socket sup* 



Two-Rail Sub-Rack 


ports are fixed into the sub-rack by 
four special screws. Plugs and sockets 
are rated at 250 V. r.m.s., 4 A. per con¬ 
nector, have a contact resistance of 
less than 5m and meet the highest 
professional specification. Whether 
mass-producing or making equipment 
to special order, you can obtain the 
benefits of high quality at low cost by 
using ISEP. 

For illustrated technical booklet, write 
to: Standard Telephones & Cables Pty. 
Limited, Components Division, Moore- 
bank Avenue, Liverpool, N.S.W. 
(Phone 602-0333). 



Typical Installation 
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of Sydney, who have built all Australian 
Post Office (A.P.O.) microwave radio 
towers. 

The radio equipment, chosen for high 
performance and low power consump¬ 
tion, will be of the very latest type 
available anywhere in the world. It will 
be completely transistorised and operate 
at a frequency of 2,000MHz. 

On a route such as the east-west, with 
its long distances between towns and 
no mains power supply, power is a prob¬ 
lem. For this system, with its low 
power consumption, the main source of 
power will be wind-generators—an im¬ 
proved version of those seen on many 
rural properties throughout Australia. In 
this way, one of man’s oldest sources of 
energy—the wind—will be harnessed to 
one of his latest inventions—the transis¬ 
torised microwave relay system. 

At each repeater station, a diesel 
generator, supplied to G.E.C. by McColl 
Electrics Works Pty. Ltd., of Melbourne, 
will stand by to cover windless periods. 

A novel type of repeater building has 
been developed by A.P.O. engineers for 
this project. It will be of all-metal con¬ 
struction, completely sealed and without 
insulation. Carefully designed sunshad¬ 
ing will protect it. Laboratory tests in 
Melbourne and field tests at Kalgoorlie 
have shown that this type of building, 
with a sunshade, will ensure that the 
equipment inside can be housed within 
allowable temperature limits. 

Not only will these buildings be much 
cheaper than those of conventional 
brick construction (in remote localities), 
but they will permit the pre-installation 
of equipment. This will mean, in effect, 
that “packaged” buildings, complete with 
equipment, can be delivered from fac¬ 
tory to site. 

A.P.O. Engineering staffs have now 
completed surveys of the route between 
Northam and Norseman (W.A.) and 
between Ceduna and Port Pirie (S.A.) 
and have established sites for the repeater 
stations. The survey of the remainder of 
the route, which will involve using aerial 
photography, will be carried out by the 
Department of the Interior. 

With a scarcity of data throughout 
the world on the behaviour of micro- 
wave radio beams over flat country such 
as the Nullarbor Plains, the A.P.O. has 
carried out extensive radio propagation 
tests, using experimental stations at Ivy 
Tanks at the top of the Great Austra¬ 
lian Bight and at Kalgoorlie. Work is 
now proceeding, using special equip¬ 
ment and aircraft, to complete the re¬ 
cording of radio propagation results 
under all possible weather conditions. 

Present planning is for A.P.O. main¬ 
tenance staffs to be stationed at Ceduna 
and Norseman. Using specially equip¬ 
ped vehicles, the staff will travel up to 
400 miles to the furthermost repeater in 
theiT territory, on their routine inspec¬ 
tion and servicing visits. 

The Nullarbor link, although a large 
project in itself, is only a part of the 
much larger Australia-wide broadband 
systems. Plans are already well ad¬ 
vanced to expand many sections of the 
broadband system, to cope with antici¬ 
pated traffic growth over the next few 
years. 

As part of this expansion, an initial 
group of 60 telephone circuits will be 
brought into operation shortly on a new 
large-capacity microwave radio trunk 
system from Adelaide to Melbourne. 


More circuits will be brought into 
operation later in the year to pave the 
way for Subscriber Trunk Dialling be¬ 
tween the two cities and centres en- 
route. 

A similar new trunk system between 
Melbourne and Launceston is expected 
to be operational by November this 
year. On this route delays would be 
reduced and the stage set for Tasmania/ 
Mainland Subscriber Trunk Dialling. 

The broadband trunk network has, at 


method of processing international tele¬ 
grams. Known as a message relay 
system, it will be a major development 
in Australia’s international public tele¬ 
graphic service. 

Following world-wide tenders to 
O.T.C. Specifications, a contract for the 
computer equipment is being placed 
with the UNIVAC Division of Reming¬ 
ton Rand Ltd., London. The overall 
project, which will be carried out in 
Sydney, will cost $1.8 million and 



~ ~ - - ** 


An artist*s sketch of a repeater station, showing the base of the tower , 
the wind generator, and the equipment building. Note the sunshade 
over the building which is designed to keep the inside temperature 
within acceptable limits . 


the same time, entered a further signifi¬ 
cant expansion phase along the more 
heavily populated eastern seaboard. A 
complementary microwave radio broad¬ 
band trunk system is currently being 
built “in parallel” with the Sydney/ 
Canberra/Melbourne coaxial cable sys¬ 
tem to meet anticipated rising demand 
for all telecommunications services, in¬ 
cluding data transmission, and also to 
provide alternative route systems. 

A microwave system between Sydney 
and Canberra has already been com¬ 
pleted and a section between Melbourne 
and Albury will be completed this year. 
The Albury/Canberra section is planned 
for completion within two years. 

Work is also well advanced on the 
installation of a four-tube coaxial cable 
system from Newcastle to Taree, 
Kempsey, Coffs Harbour, Grafton and 
Lismore. This work is being done in 
progressive stages and by 1970 there 
should be two “parallel” broadband 
trunk systems between Sydney and Bris¬ 
bane. 

Further major broadband trunk 
systems should be established between 
Adelaide/Perth/Carnarvon and, pos¬ 
sibly, Port Hedland, by 1970. By then, 
a network of broadband trunk systems 
will link every major population centre 
in every State with ample circuit capacity 
for all classes of telecommunication 
traffic, includin TV program relays. 

It will represent a national communi¬ 
cations asset of more than $80 million- 
providing customer facilities comparable 
with the best in the world. 

Australia has also expanded its facili¬ 
ties for handling international traffic. 
The Postmaster-General, Mr Alan 
Hulme, announced recently that the 
Overseas Telecommunications Commis¬ 
sion will introduce a computer-controlled 


is planned for completion by the end 
of next year. 

Mr Hulme explained that message/ 
relay is a technique whereby specially 
designed computers are used in tele¬ 
graph operating centres to receive mes¬ 
sages and switch them automatically to 
the required outgoing channels as soon 
as these were available. Allocation of 
a message to a channel, the order of 
priority of its transmission, and safe¬ 
guards against its loss are determined 
by the computers from information con¬ 
tained in the message itself. 

He said studies by O.T.C. have shown 
that the message relay system will sub¬ 
stantially improve the speed and reli¬ 
ability of service to the public, facilitate 
the interconnection of Australia’s inter¬ 
national circuits with the domestic net¬ 
work for the collection and delivery of 
international traffic, and reduce operat¬ 
ing costs. 

It will also reduce the time taken to 
retransmit messages passing through 
Australia from an overseas source to 
another overseas destination. Transit 
traffic of this nature, handled on behalf 
of other countries, assists O.T.C. to earn 
export income for Australia. 

Mr Hulme said that the saving in 
operating costs will help maintain the 
stability of international telegraph 
tariffs which the Australian public have 
enjoyed for many years, despite rising 
costs. 

He added that a feature of the sys¬ 
tem will be the use of television-type 
display units in place of conventional 
teleprinter equipment. It is believed 
that this will be the first application of 
this technique to an international public 
telegraph service, here or overseas. □ 
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BEUPIE 


Only 6 seconds INITIAL heat-up time from 
cold, then temperature control at your 
finger-tips with EXCLUSIVE “Switch-ring." 
Heat only where, when, and as much as 
needed. Price $5.95 (59/6) 


tiTra 


NEW 

MINISCOPE 

EASIER ACCESS to confined areas. 
New, unbreakable slotted NYLON 
centre-piece allows adjustment to 
switch lever travel. Price $5.28 (52/9) 


NATIONAL TRANSFORMER 


VIBROSCOPE 


DELUXE 



Protects your property by etching on any metal, ferrous 
or non-ferrous, hardened or annealed, dull or polished. 
It produces deep penetration and lasting results. 

Price $3.50 (35/-) 


The only transformer approved for 
Scope Products, is fitted with 6 ft 
of 3-core flex and 3-pin mains plug. 
Manufactured by National Transformers 
Pty. Ltd., KINGSGROVE. Price $6.85 


& n. 
plug, 
mers 

Ldl 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE HULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm, J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT , KINGSGROVE , N.S.W. 500111 



TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street ADELAIDE 


N 2.: H. W. CLARKE (N.Z.) LIMITED 
42 46 Cablje Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 

W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
S.E.l ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


I Mil,'Ll 


Please forward free illustrated literature and specifications 

f Wm. J. McLellan & Co. Name 
Pty. Ltd. 

■I THE CRESCENT, KINGSGROVE, AddreSS 
N.S.W. 50-011) 

My usual supplier is 
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MEASURING TIME IN MILLIONTHS OF SECONDS 


For centuries, man has based his divisions of time on the 
rotation of the earth. While this method of measuring time 
is still sufficient for everyday purposes, the extreme precision 
required in some fields of science today demands much more 
accurate methods. 

By Stanley White 

astronomical reasons. Nevertheless a 
clock which had been set at this stan¬ 
dard then and run constantly thereafter 
would have been out of step by about 30 
seconds in 1965. Since the standard is 
determined from lunar observations it 
cannot be checked easily or rapidly. 

The Atomic Standard (defined at pre¬ 
sent on a provisional scale as 9,192,631,- 
770±20Hz of a caesium beam atomic 
standard) is for all practical purposes a 
better standard for time and frequency, 
does not require years of observation for 
comparison purposes and can he check¬ 
ed with something like 100 times the 



Above: Precision Time Standard 
which governs Greenwich Mean 
Time at the Royal Greenwich 
Observatory. Below: The Time 
Room at the Royal Greenwich 
Observatory . 



For most of us a difference of a few 
seconds either way is not a matter to 
worry about except when it means that 
the train we hoped to board has just 
drawn out of the station without us. But 
as civilisation and the sciences have de¬ 
veloped there have arisen many activities 
for which time has to be exact, to the 
extent that variations even of millionths 
of a second or errors of the same mag¬ 
nitude in measurement can be of major 
importance. 

Consider the time-calculations which 
must be made to enable two space 
vehicles to rendezvous, both travelling at 
about 25,000 miles an hour but eventu¬ 
ally stationary (in a relative sense) within 
a short distance of each other. Or the 
precision involved in ensuring that a 
lunar probe could be dispatched not only 
to hit the Moon but to land at a pre¬ 
determined spot. 

There are three general time standards 
in use. Universal Time or UT is that 
shown by our watches. Ephemeris Time 
(ET) is used by scientists, particularly 
astronomers, and Atomic Time (AT) is 
now becoming the practical time stan¬ 
dard for use where high precision is 
essential. 

Universal Time is worked out from 
the rotation of the Earth on its axis, and 
a second is defined as 1/86,400 of the 
mean solar day. But it is not so simple 
as that, for this time scale, known as 
UTO, does not allow for small shifts of 
the Earth’s axis within its solid body. 
When corrections are made for this, a 
time scale known as UT1 is evolved, 
and when further corrections are made 
for seasonal variations the result is UT2, 
more generally known as Greenwich 
Mean Time (GMT), the standard used 
by the whole world for setting clocks 
and watches, for navigation, survey work 
and satellite tracking. 

This means, in effect, that GMT serves 
as a kind of reference for the right time 
at any moment during the day. But it 
does not mean that it can produce a 
constant second of time; that is a second 
which, if remaining in continuous use, 
would be a correct unit in, say, 50 years’ 
time. The reason is simply that the av¬ 
erage length of the solar day changes 
from year to year, because both the ro¬ 
tational speed of the Earth and its inter¬ 
nal constitution are steadily, if slowly, 
changing. 

There thus has to be a method of 
setting a more uniform scale of time, 
namely by ET, based on the revolution 
of the Earth around the Sun; and AT, 
based on molecular and atomic reson¬ 
ance. 

The Ephemeris second coincides with 
the UT2 second, which was fixed at a 
particular epoch, the definition being the 
fraction 1/31,556,925.9747 of the tropi¬ 
cal vear at the first moment of the 
year 1900, a date chosen for complex 


accuracy, a factor which may well be 
increased. 

The difference between AT or ET and 
GMT is calculated each year and issued 

ii FROM HOUR GLASS TO LASERS i; 

;! This extract from a report on;! 
<! measurement systems from the ! 
!| National Bureau of Standards, in!! 
![ U.S.A., shows the development of!; 
J; time-keeping through the ages: “We;; 
;! begin in ages past with the hour-;! 
<! glass, which kept time to aboutj! 
![a 'second in a minute and a half; it!; 
!; probably cost $3 and was accurate!; 
J; to about a part in 100. Next we J; 
;; have the clock, which costs about ;> 
j! $30 and keeps time to about a sec-;! 
!|ond in three hours or a part in 10 4 . !; 
!;Next we have a tuning fork, accur-!; 

ate to a part in 10 5 and costing per-;; 
;;haps $300; then the quartz frequency ;> 
;! generator, accurate to a second in;! 
<! three years, or a part in 10 8 ; the am-![ 
!;monia molecular clock, good to a!; 
I [second in 30 years, or a part in 10 8 |; 
;;or 10°; then the new caesium resona-1; 
;! tor, accurate to a second in 30,000;! 
;! years, or a part in 10 12 ; and finally!! 
!! the hydrogen maser, now under de-!; 
!;velopment, which may go to a part;; 
J; in 10 u at a cost of about $300,000. ]j 


as a correction factor, last year’s dif¬ 
ference having been minus 150 parts in 
10 10 . 

All of this gives a general indication 
that a great deal of complicated calcula¬ 
tion is necessary to provide the world 
with GMT and associated correction fac¬ 
tors and that the equipment used to en¬ 
sure its accuracy has to be of the high¬ 
est standard. 

At the Roval Greenwich Observatory, 
now situated at Herstmonceux, Sussex, 
England, the standard time and fre¬ 
quency transmissions of radio stations in 
many parts of the world, all participat¬ 
ing in the international co-ordination of 
time and frequency, are monitored con¬ 
tinuously as part of the system enabling 
the British time standards, accepted 
widely as basic, to be broadcast by a 
General Post Office station four times 
daily. 

It also enables the Observatory to 
supply the British Broadcasting Corpora¬ 
tion by means of phonic motors over a 
landline, with a second line as a standby, 
with the “pips” used as time signals in 
B.B.C. broadcasts. The same svstem 
controls the clocks seen on television 
screens in U.K. 

For monitoring purposes the Observa¬ 
tory has for nearly 10 years been using 
two Racal RA.17 receivers continuously, 

(Continued on page 174) 
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MCX2B 


MAGNECORD MA88 high precision Profes¬ 
sional Pick-up, designed to accept any standard mount 
cartridge. 

Magnecord MA88 $45.00 . (£22.10.0) 


MAGNECORD P58H Professional Studio Turn¬ 
table (meets Australian Broadcasting Control Board 
Standards), less than .1% WOW and FLUTTER. Heavy 
cast base. Hystersis synchronous motor, actually is used 
in 70% of Australian Broadcasting Stations. 


MAGNECORD MDP1 DUST P.U. a must for 

the protection of your hi-fidelity records. Automatically 
removes dust and static charges while a disc is being 
played without damaging the record grooves in any way. 
Price — $4.50. Also available for use with record 
changer MDP2, $2.50. 


ELAC 40 PLAYER / CHANGER. 

Here is the turntable for the discerning enthusiast who 
wants “just that little more” in quality sound reproduc¬ 
tion. Its many worthwhile features include the latest 
magnetic cartridge and diamond stylus. Price, $120.00. 


MAGNECORD CARTRIDGES 

1. MC102 Sapphire Mono . $ 4.00 (£2. 0.0) 

2. MC102D Diamond Mono $ 8.00 . (£4. 0.0) 

3. SC202 Sapphire Stereo $ 5.00 (£2.10.0) 

4. SC202 Diamond Stereo $ 9.00 . (£4.10.0) 

5. Ultra Grade SC301D Diamond Stereo 

with 15° tracking angle $ 9.75 (£4.17.6) 

6. M1007 Professional High performance 

magnetic cartridge $25.00 (£12.10.0) 

oft the, 
record 

The keenest enthusiast can only take off 
the record the best that recording skills 
have put on it. High-Fidelity reproduction 
starts with the Turntable and Pick-up. 
Here must exist engineering skills that 
match the techniques of the recording 
studios — Turntables, Pick-ups and cart¬ 
ridges will reproduce faithfully all that the 
recording engineers have put on to your 
record. 


Available at all well equipped High-Fidelity Dealers. If your Dealer is temporarily out of stock, see 




























READING AND WRITING WITH ELECTRON BEAMS 


Making the currently used video and data recording and re¬ 
production systems, using magnetic tape, look as out-of 
date as the Edison phonograph, new electron beam tech¬ 
niques now under development pack great amounts of infor¬ 
mation into a small space, record at frequencies of several 
hundred MHz and reproduce visual data with great clarity 
for television and radar. 


Electron-beam recording, still a 
developing technique, has stored data 
at densities and bandwidths far beyond 
the capabilities of conventional record¬ 
ing methods. 

One electron-beam system can pack 
million words—-the equivalent of 
three volumes of the Encyclopedia Bri- 
tannica—on about 800 square centi¬ 
meters of film. Another reads, transmits 
and rerecords facsimile data with a 
bandwidth of 20MHz. Others have re¬ 
corded at frequencies of several hundred 
MHz. 

Besides offering 10 or more times the 
data-storage capability of conventional 
recording, on magnetic tape, paper tape 
and punch cards, electron-beam 
recording provides a means of reproduc¬ 
ing pictorial material electronically, with 
a fidelity close to that of photography. 

However, it is still too early to tell 
whether electron-beam recording will 
best answer the demands of both indus¬ 
try and government for higher recording 
densities and greater bandwidths. Al¬ 
ready laser recording schemes are show¬ 
ing promise in information storage. 

Electron-beam recording is any 
method of storing information, tempor¬ 
arily or permanently, in which a beam 
or cloud of electrons either modifies 
the recording medium or prepares it for 
modification by another means, such as 
exposure to light, A variety of record¬ 
ing schemes exist which incorporate 
electron-beam recording techniques. 

The basic device in an electron-beam 
recording system is the electron gun, 
as in a cathode-ray tube and an electron 
microscope. The accelerating voltage is 
more like that of the cathode ray tube— 
from 5 to 25KV—rather than the 100- 
KV potentials of electron microscopes. 
The cathode or beam current may range 
from less than a nanoampere to a high 
of one milliampere. 

The resolution, or diameter of the 
electron beam, depends on the type of 
recording system, and is usually be¬ 
tween that of the electron microscope 


with a resolution of 0.05 micron and 
the CRT which has spot sizes of approxi¬ 
mately 25 microns. Typical electron 
beam recorders have spot sizes between 
2 and 25 microns. 

The deflection of the electron beam 
may be done either electrostatically or 
electromagnetically. Some form of 
dynamic spot correction is usually 
necessary for wide-scan applications. 

Though the electron guns in various 
systems differ, certain characteristics 
are common to most. Filaments are 
generally made from pure tungsten and 
in the configuration of a hairpin. The 
proper operating temperature is obtained 
with a filament current of 2 
to 5 amperes. The filament life is limited 
and is related to the operating tempera¬ 
ture and the quality of the vacuum. 
Despite this, life-times in excess of 100 
hours are now possible. 

In some applications completely sealed 
electron gun assemblies are used, and 
maintaining a good vacuum is no 
trouble. But some of the advantages of 
electron-beam recording can best be ex¬ 
ploited with schemes that allow access 
to the vacuum chamber; this requires 
repeated evacuation. 

As in most information-storage sys¬ 
tems, some means of handling the re¬ 
cording medium must be available. Often 
this involves transports and drive mech¬ 
anisms similar to those in tape and film¬ 
reeling devices. The importance of speed 
stability increases as higher frequencies 
are recorded. Magnetic-tape transport 
technology has provided answers to the 
stability problem. 

In one. electro magnetic recording, an 
electron beam scans a multigap record¬ 
ing head, energising each of the record¬ 
ing elements sequentially. Magnetic tape 
passing over the head is magnetised in 
accordance with the signal which modu¬ 
lates the electron beam. 

In another method, electrons deposit¬ 
ed on thermoplastic form a charge pat¬ 
tern, or latent image of the informa¬ 
tion. The material is heated and the 


charge pattern causes it to take on the 
appearance of a topographical map, with 
the surface ripples representative of the 
recorded information. (See article “A 
Thermoplastic Recording System” in 
‘‘Radio Television and Hobbies,” June, 
1960, p. 23.) 

Electron beams can also record in¬ 
formation by depositing charges on a 
dielectric material, by exposing photo¬ 
graphic film to form a latent image of 
the recorded data, and by machining thin 
films. 

The use of photographic film for 
information recording is as old as the 
box camera, yet improvement continue 
to expand the capabilities of silver-halide 
film. 

Electron-beam recording on silver- 
halide film has been the subject of 
analysis at the Eastman Kodak Co.’s 
research laboratory. Based on results 
there and elsewhere progress has been 


ANTICIPATED BY EIDOPHOR 

Although electron-beam recording was 
first reported in the late 1950s, some of 
its principles were anticipated by the 
Eidophor television projection system 
developed by Fritz Fischer of the Poly- 
technical Institute of Zurich, and others, 
in the 1940s. 

In the Eidophor system, a modulated 
electron beam creates a charge pattern 
on a thin layer of special oil. The oil’s 
surface is deformed in proportion to the 
charge density accumulated at any given 
point. The beam is velocity modulated 
to produce a charge pattern proportional 
to a video signal. 

The electron gun in the Eidophor 
system has an accelerating potential of 
15 to 20KV, a beam current less than 
ICOuA and a spot size of 0.0005 x 
0.004in. 

The oil has the consistency of honey 
and is continually renewed by the slow 
rotation of a mirror and the wiping 
action of a knife edge. The charge 
pattern can be made to decay within 
the time of one TV frame by having the 
oil slightly conductive, allowing the pat¬ 
tern to be continually rewritten. 

The Eidophor’s optical system reflects 
light from the mirror and projects it 
onto a viewing screen. The light is 
modulated by the ripples on the oil. 

If the information recorded as ripples 
on the oil were frozen, a permanent 
record — similar to a thermoplastic re¬ 
cording—would result. q 
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made toward high-performance video 
and instrumentation recording. 

Kodak’s electron-sensitive film is 
called Direct Electron Recording film. 
Relatively insensitive to light, it has 
extremely fine grain, and may be rever¬ 
sed in developing to produce direct posi¬ 
tive transparencies. Because an electron 
beam subjected to a 15KV acceleration 
attains several thousand times the energy 
of a photon in the visible portion of the 
spectrum, a substantially shorter expo¬ 
sure to electron bombardment will result 
in the same film density as with photon 
exposure. 

Electron-beam recording on silver- 
halide film is similar in principle to 
other electron-beam-recording schemes. 
A focused electron beam is directed to 
the film by deflection plates or coils. 
Very little deflection capability is needed 
in the longitudinal direction, since film 
motion provides the major component of 
the longitudinal, or y scan. Normal 
sweep retrace may be used in the trans¬ 
verse or x direction, or the y plates may 
execute a short line jump at the end of 
each line allowing the beam to be scan¬ 
ned back across the film by the x plates. 
The information to be recorded inten- 



Silver halide recording is read 
out by collecting the light pro¬ 
duced when the electron beam 
strikes the scintillator material 
on the recorded tracks . The 
readout beam is centred on the 
recorded track and light produced 
when the film is struck by 
electron beam in the facsimile 
scanner is transmitted to photo¬ 
multiplier valve by light pipe . 


ANOTHER "FASE" IN MAN'S SUBJECTION TO MACHINES 

The second word in the above title is not a miss-spelling but 
an acronym, standing for "Fundamentally Analyzable Sim¬ 
plified English/' This new version of the language developed 
by Dr Lee E. McMahon, a psychologist working at Bell Tele¬ 
phone Laboratories, U.S.A., is a kind of Basic English for 

computers. 


The idea is to eliminate the confusion 
which can occur in information retrieval 
systems based on computers about the 
relation of words in a sentence. Trans¬ 
lation into FASE is a matter of re¬ 
arranging the words in a sentence so 
that it can be easily parsed by a com¬ 
puter. The result, however, is indistin¬ 
guishable from ordinary English — so 
that even though man is having to adapt 
his mode of communication to the needs 
of the machine at least he is not being 
made unduly aware of it! This can be 
confirmed from the following quotation 
from a Bell Labs information bulletin 
which is itself written entirely in FASE 
(making due allowances for American 
characteristics):— 

“Dr McMahon has reduced the 
English language to a strict form in 
which syntax is clear and sentences are 
easily broken into component grammati¬ 
cal parts to avoid ambiguity. For ex¬ 
ample, Time flies’ would be ambiguous 
to a computer because the roles of the 
noun and verb are interchangeable. In 
addition to its popular interpretation, 
this expression could well be an impera¬ 
tive statement demanding that we clock 
the little insects. 

“However, a sentence in FASE strictly 
maintains the sequence of subject, verb 
and object; modifiers like adjectives and 
adverbs, and other parts of speech must 
fall into line. A complicated set of rules 
has been devised to ensure unambiguous 
syntax. 

“Consider Time flies’ again. A com¬ 
puter which reads FASE would interpret 
this correctly, since ‘time’ would be 
taken as a noun. To demand that some¬ 
one clock the insects, we would have to 
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rewrite the sentence. For example, we 
might say ‘Determine the speed of flies.’ 

“In a FASIC operation, abstracts or 
documents would be written or rewritten 
in FASE. They would then be punched 
on cards, and stored in a computer. The 
computer might then be instructed at 
any time to index or to retrieve informa¬ 
tion by a special program based on 
FASE grammar. These documents can 
be indexed and retrieved on the basis 
of grammatical units and relations which 
are not useful in present systems because 
of the syntactic ambiguity of natural 
English. 

“Dr McMahon estimates that a com¬ 
petent writer of English would need a 
few months to learn how to write FASE 
fluently. 

“FASE also may provide a more 
accurate computer translation of foreign 
languages. Automatic translation of 
foreign scientific papers is growing into 
a big business; but the results are not 
always reliable. Although present mech¬ 
anical translation is based on grammar 
to an extent, it involves complicated 
series of computer decision-making. To 
some degree, these necessary complica¬ 
tions compensate for inherent ambigui¬ 
ties in the language being used. FASE, 
which removes the syntactic ambiguities 
in English, would simplify the task of 
the computer and lessen the chance of 
error.” 

Bell Labs point out, however, that 
while syntactic ambiguity has been eli¬ 
minated in FASE, there are still prob¬ 
lems arising from semantic ambiguity 
to be overcome. (“Wireless World,” Vol. 
72, No. 8.). B 
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sity-modulates the beam so that the rate 
of electron incidence is directly propor¬ 
tional to the recording signal. However, 
as with thermoplastic recording, other 
modulation schemes may be used. 

The film, presently 16mm wide, con¬ 
sists of a 0.003- to 0.004-inch polyester 
base called Estar and an emulsion of 
several microns thickness. A very thin 
conductive layer can be deposited below 
or above the emulsion to allow the nega¬ 
tive charges deposited by the electron 
beam to leak away from the area on 
which further recording will take plade. 
Without the conductive layer the film 
could charge to some negative potential, 
causing beam displacement and defocus- 
ing. 

Following electron exposure, the re¬ 
cording merely consists of a latent 
image, similar to that of a photon re¬ 
cording prior to developing. The exposed 
film is removed from the recorder and 
processed much like ordinary photo¬ 
graphic film. A transparency is produced 
in which suitably modulated raster lines 
have been laid down side by side, either 
in the left-right fashion for instrumenta¬ 
tion recording, or in the normal TV raster 
pattern. Since the raster lines are on the 
order of 6 to 12 microns wide, the eye 
cannot resolve them individually. The 
recording is therefore a very high reso¬ 
lution pictorial image. 

Instead of pictorial information, the 
modulation may merely correspond to 
instrumentation data input and hence 
have no spatial coherence between adja¬ 
cent lines. In either case the recording 
frequency can be 100MHz or higher, 
with a signal-to-noise ratio of at least 
30dB. 

Silver-halide recordings are outstand¬ 
ing where the need is for non-erasable or 
permanent memories, such as in histori¬ 
cal-document storage or stored programs 
and tables. Such storage is used in the 
International Business Machine Corp.’s 
large-scale computer memory system 
being built for the Atomic Energy Com¬ 
mission’s Lawrence Radiation Labora¬ 
tory in California. The basic storage 
elements are electron-sensitive silver- 
halide film chips, 35mm x 70mm, con¬ 
tained in small plastic cells. The cells, 
each holding 32 film chips, will be 
mechanically positioned in a writing 
station where an electron gun will expose 
the film with the required information 
digitally encoded. 

I.B.M.’s photochip system reads out 
optically. A flying spot scanner, whose 
light output is modulated by the infor¬ 
mation recorded on the film chip, con¬ 
verts the stored data to electronic form 
by a photomultiplier tube. 

New to the silver-halide electron- 
beam-recording field is a television film 
recorder being developed by Minnesota 
Mining and Manufacturing Co. Tele¬ 
vision kinescope recording requires a 
cathode-ray tube and camera-film com¬ 
bination to record pictures with film, 
whereas Minnesota Mining’s recorder 
exposes electron-sensitive film directly 
with an electron beam. Advantages of 
kinescope recording include elimination 
of losses in the lens system, electron and 
photon conversion losses and phosphor 
and glass faceplate losses. 

Ampex, GE, RCA and others have 
demonstrated capability in recording on 
electron-sensitive silver-halide film. 
(“Electronics,” Vol. 39, No. 11.). B 
































Electrosil resistors... 

'easily the most reliable electronic components 

in the VC 10 /bom 


Electrosil TR glass-tin-oxide resistors have 
completed 175,000,000 Resistor Hours with¬ 
out one failure, in this great British aircraft! 


In its complex electrical equipment, Britain’s 
famous VC10 uses about 50,000 Electrosil 
glass-tin-oxide resistors. These have now 
completed 175 x 10 (I hours without a single 
failure — a 60% confidence failure rate of 
0.0005% per 1000 hours. 


The performance characteristics of the 
glass-tin-oxide resistor pioneered by Corn¬ 
ing Glass Works, are markedly superior to 
those of other film-resistors. 

Electrosil resistors have full Qualification 
Approval and Triple Rating. Approval to 
DEF5115 Pattern RFG5 underlines their 
quality. Load Life Stability: Maximum re- 
sistence change after 25,000 hours at 70°C 
is 1% at the semi-precision rating. A com¬ 


plete range is now available ex stock from: 
CORNING GLASS WORKS 1202 Plaza 
Building, Australia Square, Sydney, N.S.W. 
Phone 27-4318. Melbourne: Phone 63-3067. 
Adelaide: A. J. Ferguson (Adelaide) Pty. 
Ltd. Phone: 23-1922. 

CORNING 

ELECTRON ICS 



ELECTRONICS Australia, November , 7966 


33 









COASTAL 

STATIONS 


RADIO 


TECHNICAL REVIEW 


TO HAVE 'DREAM'' RECEIVERS 


New communications receivers of advanced design have been 
ordered by the Overseas Telecommunications Commission 
(Australia) for use in coastal radio stations. Made in U.K. 
by the Plessey company, the receivers were described recently, 
by the British journal "Electronics Weekly" (issue No. 294) 
as an operator's dream. 


The Commission has ordered the re¬ 
ceivers, known as the PR 155, from the 
Plessey Electronics Group in Australia. 
The PR 155, which was released only re¬ 
cently by Plessey, uses solid state cir¬ 
cuitry and features precision tuning with 
high reset accuracy. It is suitable for 
all main communications modes of CW, 
AM and Single Side Band (upper and 
lower) over the frequency range 60KHz 
to 30.1MHz. 

In its report, “Electronics Weekly” 
says: 

Some 160 semi-conductors are used 
in a triple conversion design which fol¬ 
lows extensive research into specific re¬ 
quirements of the major user organisa¬ 
tions for a general-purpose receiver, and 
incorporates a number of features be¬ 
lieved to be unique in a set of this class. 

Initially two major versions — the 
standard PR155 and a PR155M, which 
will incorporate a frequency counter to 
allow precise pre-tuning to considerably 
better than 100Hz of any specified fre¬ 
quency to give instantaneous intelligi¬ 
bility on SSB—are to be marketed but 
a number of other versions are likely to 
be introduced later. 

The three intermediate frequencies 
(37.3MHz, 10.7MHz and 100MHz) are 
all fixed and protected by selective fil¬ 
ters, with a 37.3MHz crystal filter im¬ 
mediately following the first balanced 
four-diode mixer to overcome the well- 
known problems of cross-modulation and 
intermodulation of fully transistorised 
receivers. 

Although the set follows the now ac¬ 
cepted practice of splitting its coverage 
into a series of 1MHz “bands” with 
direct calibration, this has been achieved 
by means of a phase-locked oscillator 
controlled by a 1MHz crystal in con¬ 
junction with a stable 2.3-3.3MHz inter¬ 
polating oscillator, and does not use any 
form of tunable or broadband IF tech¬ 
niques. 

In effect, this represents a halfway 
house to the use of a full synthesiser, at 
a considerable saving in cost. 

A further crystal filter is used in the 
10.7MHz IF, but the main selectivity 
characteristics are shaped at lOOKHz, 
using a 6KHz bandwidth LC filter for 
AM, 3KHz mechanical filter for SSB 
and 300Hz crystal filter for CW on 
the prototype models, but with space 
available for additional filters to cover 
users’ requirements. 

A 12KHz filter would be used for 
ISB. Similarly, modes other than DSB, 
SSB and CW could easily be built in. 

Modular construction is used and the 
RF amplifier (one of the relatively few 


germanium transistors, over 80 per cent 
of the semi-conductors being silicon) 
uses sub-octave wideband filters but is 
protected by a local AGC system. 

Noise factor is typically 9dB or better 
throughout the range. Frequency stabi¬ 
lity after initial warm-up is claimed as 
better than ±30Hz, or ±5Hz short term. 
Spurious radiation has been kept down 
to an extremely low figure. 

The real test of any communications 
receiver, however, is less in the paper 
specifications than how it performs in 
practice under average conditions. 

And it was with especial interest that 
the PR 155 was tried out, over a period of 
several day, in a typical London suburban 
location, using a low dipole aerial. 


During this period, the set was used 
partly for long-distance CW communica¬ 
tion on the 14MHz amateur band—with 
over 50 contacts from the Maldives and 
Kirghizstan to the west coasts of the 
U.S.A. and Canada—partly for general 
listening to amateur, commercial and 
broadcast stations from 56KHz up to 
30MHz. 

Extensive checks were also made on 
the marine bands on MF, IF and HF and 
on the general low power CW and SSB 
stations on many frequencies. 

The outstanding feature of the receiver 
is undoubtedly the certainty with which 
stations can be tuned rapidly and held 
with minimum use of controls. 

The set appears to overcome to a re¬ 
markable degree the ever-present semi¬ 
conductor problem of front-end dynamic 
range, incorporating both the local RF 
amplifier AGC loop and an elaborate 


“hang” AGC with 10 millisec. rise time, 
400mS hang and 50mS discharge, suitable 
for all modes. 

The set is claimed to handle an RF 
input up to 6V without damage and cer¬ 
tainly no problems were encountered in 
running it alongside a 100-150W trans¬ 
mitter which must have been leaking a 
powerful signal into the receiver input 
circuits. 

The linear “film scale” is some 84in 
long on its 1200KHz span (1MHz plus a 
useful calibrated overlap of lOOKHz at 
each end), giving l/8in per KHz on all 
frequencies. 

The set can be tuned rapidly by means 
of a flywheel knob at 60KHz per revolu¬ 
tion and then precision tuned by the same 
knob at 8KHz per turn, giving ease of 
CW and SSB tuning and a reset accuracy 
of the order of 250Hz with the standard 
model. 

Linearity and stability of the interpola¬ 
tion oscillator are achieved by the perme¬ 
ability tuning and temperature compen¬ 
sation and all tuning is obtained by mov¬ 
ing one core in one coil—with complete 
elimination of ganged tuning capacitors. 


An unusual feature is that the basic 
1MHz oscillator is used to provide cali¬ 
bration marker pips at lOOKHz, and in 
the production model will also be used 
in the sideband-selection conversions so 
that crystal tolerance problems will be 
eliminated. 

No difficulty was experienced in re¬ 
ceiving broadcast stations as SSB signals, 
giving immediate sideband selection. 

It is, of course, many years since the 
noise performance of high-grade HF re¬ 
ceivers imposed a limiting parameter, and 
today it is such questions as reset accur¬ 
acy, stability on SSB, ease of SSB tuning, 
minimisation of image and spurious re¬ 
sponses and internally generated spuriae, 
dynamic range and the absence of cross- 
modulation effects, the shape factor of 
the response curves and the mechanical 
ruggedness by which a receiver must be 
judged. Q 



The Plessey PR155 solid state receiver . It is suitable for all main 
communication bands over the frequency range 60KHz to 30.1MHz 

in 1MHz steps. 
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buy this complete $112 
laboratory kit of Electrosil resistors 
for only $56! 


Contains 600 TR5 (RFG5-E) 2% Tolerance res¬ 
istors in 30 preferred values — from 10 ohms to 
470K. 

A laboratory kit containing 600 resistors for just 
$56 — exactly half the normal pricel This is an 
introductory offer that no scientist, engineer or 
technician in the electronics field can afford to 
pass by. It holds good only to November 30 — 
so you'll need to act quickly. Order today by 
mailing the coupon! 

This is an unusual chance to obtain stock of 2% 
resistors at below 5% prices. These new Elec¬ 
trosil TR resistors offer you many unique 
benefits. 

:jc Triple Rating. Each resistor has three ratings, 
semi-precision, high stability and general 
purpose. Introduced exclusively by Electrosil. 


Triple Rating was the concept which led to the 
introduction of Pattern RFG5 of DEF Specifica¬ 
tion 5115.1. It is the first really new piece of 
resistor thinking for decades, and is now used 
by 70% of Britain's electronic manufacturers. 
Triple rating immediately reduces storage space, 
inventory levels and associated clerical work. 
Don’t miss this exceptional opportunity ol 
putting the Triple Rating concept to work in 
your laboratory. Mail the coupon today or for 
further information phone 27-4318 in Sydney, 
63-3067 in Melbourne, or 23-1922 in Adelaide. 

CORNING 

ELECTRON ICS 


OFFER EXPIRES ON NOVEMBER 30 

To Corning Glass Works. 1202 Plaza Building. 
Australia Square. Sydney, N.S.W. 

Please send us your 600 unit Electrosil TR 
resistor kit immediately. The price will be 
$56.00 instead of the normal $112.00. 

NAME 

ADDRESS 


(sales tax No. if applicable) 

□ our cheque is enclosed 

□ please invoice us 



triple rated 

glass-tin-oxide resistors 
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Which Compact Speaker System Offers High¬ 
er Sensitivity And Effective ly performance ? 



Analytical appraisal of the development of 
miniature speaker systems reveals a compro¬ 
mise ... the losses being in the lower 
registers and sensitivity. The new Wharfedale 
“Linton", although only 19" x 10" x 10", 
offers high fidelity sound reproduction with 
substantially linear bass response, excellent 
transient performance and high sensitivity due 
to the use by Wharfedale of large magnet 
assemblies. Two completely new Wharfedale 
units are featured in the “Linton" ... an 8" 
bass speaker and a tweeter developed from 
the famous Wharfedale “Super 3". An entirely 
new roll- surround, Wharfedale Flexiprene, re¬ 
duces the basic resonance of the woofer to 
only 43 c/s. Overall frequency response of 
the “Linton" is 40-15,000 c/s, power handling 


capacity 10 watts r.m.s. and impedance 8 
or 15 ohms. 

Styled by one of Britain’s leading industrial 
designers, Robert Gutmann, the Wharfedale 
“Linton" cabinets are fabricated from low 
resonance man-made timber, finished in 
selected walnut or teak veneers. Lining is 
acoustic B.A F. wadding to minimise cabinet 
resonances. 

As world leaders in the field of sound repro¬ 
duction, Wharfedale were reluctant to release 
a compact system until Wharfedale standards 
of sound were satisfied. Where smaller speaker 
systems are desirable, the new “Linton" offers 
fine performance standards designed to satisfy 
the most discriminating music lover. Listen to 
the new Wharfedale “Linton” today! 



Special Wharfedale 
. 3 tweeter unit 


Sound absorbent , 
BAF wadding complete! 
. eliminates back radiatk 


8 bass speaker 
with unique “Flexiprem 
. roll surround _ 


Cabinet of high density 


Australian National Distributor A 



Head Office: 28 Elizabeth Street, Melb., Vic. Tel., 63-8101 (4 lines). Sydney Office: 36 Ridge Street, North Sydney, N.S.W. Tel. 92-3890. 

INTERSTATE REPRESENTATIVES: 


N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
S.A.: Eilco Sales Pty. Ltd., 9 Osmond Terrace, Norwood. S.A. Tel. 3 6345 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A C T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N T.: Pfitzner’s Music House. Smith Street. Darwin. Tel. 3801 
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Government Defence spending criticised 

At the recent annual general meeting of Pye Pty. Ltd. in 
Sydney, the company’s managing director Mr Peter Threllfall 
commented on the small proportion of defence orders placed 
with Australian companies. 

He said he was particularly interested in a recently published 
article by the Minister for Air concerning deliveries of the 
Macchi jet trainer, in view of defence orders placed with Pye 
subsidiary company Bendix-Tecnico Pty. Ltd., which included 
one for navigational equipment for these aircraft. 

In this article the Minister had said that expansionary 
pressure in the R.A.A.F. was taxing pilot training facilities and 
that delivery of the Macchi into service should be “not a day 
later than planned.” 

The Minister had said that the R.A.A.F. had voluntarily 
incurred a cost penalty of $12 million by placing the order for 
the plane in Australia, but had made it sound that this was a 
favour offered “to help keep the Australian aviation industry 
going.” 

Mr Threllfal then said: “It is sad to reflect that this 
industry — together with other elements of national defence 
support like the electronic industry — which served Australia so 
well in World War II, has got to the point where it needs a 
ministerial favour in order to “keep going.” 

“The situation is even stranger when considered against the 
background of a constant growth in defence estimates con¬ 
tained in recent Federal Budgets. Looking at these figures, one 
would expect to find the defence support element of Australian 
industry to be flourishing. However, if a means test was run 
today on industry you would find that those sections of it 
which have preserved a capacity for defence support would, 
almost without exception, qualify for a pension. 

“These industries have been forced into semi-retirement pre¬ 
maturely because Australia’s Defence Services have preferred to 
do most of their shopping overseas. 

“On the face of it, the $12 million penalty attaching to 
Australian production of the Macchi sounds a lot but, in fact, 
it represents only 3.8 per cent of the total R.A.A.F. budget for 
1966-67 of $314 million. I wonder what percentage of this 
budget will be spent overseas on equipments which could quite 
well be made in Australia. 

“It is worth observing that time and cost penalties incurred 
now in reviving essential industries might well convert into a 
lifesaving bonus in the time of any emergency serious enough 
to cut Australia off from overseas supplies. Australia cannot — 
in short-term — be totally independent, but it can be much 
more self-sufficient than it is at this moment. 

“It is to be hoped that the Government will become in¬ 
creasingly aware of the necessity to support local defence indus¬ 
tries. It is only in this way that Australia will be able to 
retain and extend the technological skills necessary to build and 
maintain the sophisticated equipment necessary in any modern 
defence program.” 


Print quality monitor 

A new optical print quality monitor developed by Interna¬ 
tional Computers and Tabulators Ltd., I.C.T. House, Putney, 
London, S.W. 15, measures quality of print to assess whether it 
it is readable by character recognition machines. 

The company says that as yet optical document reading 
machines have not become widely accepted as computer input 
devices, and that a possible reason for this has been the 


Pictured here is a full-scale model of Europe's first 
space telescope, designed by Britain's Atomic Energy 
Authority. The design for the telescope and its 
associated equipment has won a £3 million contract 
from the European Space Research Organisation. The 
completed telescope will be launched into space in 
1971 in the Euro pa-1 rocket, produced by the European 
Launcher Development Organisation (ELDO). The 
satellite will orbit the earth for one year, at a height 
of 400 miles, and will allow study of the spectra of 
the stars and galaxies. f 



absence of a convenient way of measuring print quality to ensure 
that it can be read by machine. The new print quality monitor 
is said to be simple and flexible in operation and economically 
priced. It can measure paper whiteness and blemishes, and the 
dimensions, density and quality of print characters. 

The monitor is effectively a miniature closed-circuit television 
system, with controls added to vary the discrimination level 
representing ink density. A scanning cathode-ray tube is used as 
light source. Its controlled light output if focused by a lens 
onto the document platform where a small window allows one 
character to be viewed at a time. The character is thus scanned 
by a spot of light just as in a reading machine. 

The operator sets the required discrimination value of ink 
density by means of accurately calibrated manual controls. The 
light reflected from the sample character is detected by a photo¬ 
multiplier, which converts it into a video waveform. This is 
then compared with the reference level established by the operator 
and the resultant signal is used to re-form the character as a 
magnified image of the sample. The image appears as extreme 
light and dark areas on a second cathode-ray tube (the control 
panel screen) and is directly compared with the specified maximum 
and minimum character outlines engraved on a removable perspex 
graticule. One graticule is required for each character shape to be 
checked. Magnification is from 12.5 to 20 according to the size 
of character being assessed. 

Dual reading micrometer 

The “Anglometric” is the name of new micrometer — believed 
to be the first in the world with dual English/metric reading 
— designed by Shardlow Micrometers Limited of Sheffield, a 
member of the Guest Keen and Nettlefold group of Companies. 

Commenting on the new micrometer, Mr P. F. D. Tennant, 
Director General of the British National Export Council, said 
“We welcome this development because the need now that we are 
going metric is for people to do their conversions on the spot 
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OUR KEEN INTERESTS IN 

CIRCUITRY! 

Why? 


Circuits to us are important in deter¬ 
mining the quality of any amplifier. Each 
set has many circuits. In our sets, some 
circuits provide that distinctive tone qual¬ 
ity characteristic of all TRIO amplifiers. 

Others, such as our new patented 
protection type circuit shown here, are 
designed to cut off the power switch to 
prevent transistors from being damaged 
by a short circuit or excessive power 
input. The power is automatically re¬ 
stored when the cause is eliminated. 

Whatever the circuitry requirements, 
TRIO’s accumulated technical abilities 
give an added assurance, that each and 
Every TRIO model is a masterpiece of 
internal craftsmanship. After all, for good 

the sound approach to Quality results - we firm| y believe - jt ’ s what is 

inside the amplifier, that really deter¬ 
mines its overall operating capabilities 
and resulting tone qualities. 






MW-MW-SW STEREO TUNER AMPLIFIER 
Model W-26 

• OUTPUT POWER : 24 watts total music power 
(IHF Standard) • FREQUENCY RESPONSE : 20- 
20,000 cps (±ldb) • SENSITIVITY: MW ; 10 mi- 
crovolts 1,000 KC, SW ; 30 microvolts 17 MC (Input 
required for S/N lOdb) • INPUTS: MAG 1.5 mV, 
XTAL 20mV, AUX 100 mV (for rated output) • SPE¬ 
CIAL CIRCUITS : Loudness Control, High Filter, 
Tape Monitor. • DIMENSIONS : Width 17-%", 
Height 5-%", Depth 14'. 


Manufactured By TRIO CORPORATION 6 5, 



SOLID STATE INTEGRATED STEREO AMPLI¬ 
FIER Model TK-400E 

• OUTPUT POWER : 80 watts total music power 
(IHF Standard) or 40 watts per channel. 32 watts 
RMS power per channel. • DAMPING FACTOR : 20. 

• FREQUENCY RESPONSE : 20-50,000 cps ±1 db. 

• SWITCHES : Input selector, Mode selector, Low 
Filter, High Filter, Loudness, Speakers and Phones, 
Phase, Tape Monitor. • DIMENSIONS : Width 
15)*", Height 5%", Depth 12K" 


-chome, Shibuya, Shibuya*ku, Tokyo, Japan 
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SCIENTIFIC NEWS-cont. 


for the customer, instead of leaving it for the customer to do it 
himself.’* 

The new product will eliminate the need for duplicating 
measuring devices, make conversion tables unnecessary and cut 
out hold ups while drawings are being converted. 

Reading to within four ten thousandths of an inch or one 
hundredth of a millimetre, the micrometer gives engineers simul¬ 
taneous access to the English and metric dimension. 

Chuck with built-in adjustment 

DMF Machinefabriek, of Postbus 17, Dinxperlo, the Nether¬ 
lands, has designed a chuck which, it is stated can be accurately 
adjusted to 1/100mm in seconds by means of three built-in screWs. 

The chuck comprises a back plate, housing three jaws, the 
screws, a scroll and three conical pinions. The back plate has a 
fitting surface which must fit exactly on to the shaft flange of the 
lathe. It fits by a collar provided with three cams on to the housing 


Designed to foil bank bandits, this closed-circuit TV 
system in a British bank allows the bank tellers to 
be located away from the public counters. Customers 
deposit money or cheques and other documents in a 
metal container, which is carried by compressed air 
tube to the teller, who is usually located on a floor 
above. Bank officials say that a person withdrawing 
money receives his cash within 25 seconds of placing 
a cheque in the container. 


of the chuck. Bolt holes in the back plate are over 1mm larger than 
the fastening bolts so that is possible to alter the position of the 
housing and thus adjust the chuck. 

Once the fastening bolts have been loosened or tightened the 
workpiece can be adjusted with the aid of a key, by means of the 
screws, which press against the cams of the back plate. The chuck 
can be supplied in diameters of 110, 140, 165, 200, 250 and 300mm 
and with weights of 3, 5, 8, 10, 15, 25 and 40kg. 

Belgium buys self-tuning transmitters 

Fully automatic self-tuning transmitters which will be 
remotely controlled over land lines are to be installed by the 
Belgian Posts and Telegraphs Department for its new communi¬ 
cations centre at Ruiselede. In announcing the order, the sup¬ 
pliers, The Marconi Company Ltd., of Chelmsford, England, 
say that the 30KW units to be supplied are from the MST range 
of high-frequency self-tuning transmitters for which the company 
has booked orders totalling more than £7 million since it was 
first introduced just over two years ago. Orders have so far been 
received from 27 countries outside U.K. 

In the Belgian installation, any one of 235,000 different 
frequencies at 100Hz steps in the range 4 to 27.5MHz can be 


selected from the control station without manual intervention 
at the transmitters. In fact, no personnel will be required at the 
transmitters, other than for periodic servicing. The remote 
control equipment will make it possible to set up and operate the 
transmitters, change the mode of modulation, monitor trans¬ 
mitter conditions and supervise alarm circuits entirely from the 
control centre. 

Simplicity of frequency changing has been made possible 
in these transmitters (Type H1200) through the use of frequency 
synthesis and wideband amplifiers, which require no tuning, up to 
the final stage, which is automatically tuned. 

A new process for plastic film 

A new process for the production of sheets or films of 
elastomers — rubber-like synthetic plastics — has been developed 
by the U.K.’s Atomic Energy Authority in an effort to eliminate 
pin-holing and bubbles. 

Drying time of the sheet has also been greatly accelerated and 
is of the order of a few minutes compared with as much as 
two days for some natural rubber formulations and four days for 
the butyl rubbers. 

The process is particularly suitable for the production of 
shaped items such as heavy-duty gauntlets needed in the chemical 
and other industries where workers’ hands require protection. The 
required shape is dipped in a solution of the elastomer and the 
coated shape is then immersed in a solvent which will extract 
the fluid used to turn the elastomer from a solid into a liquid. 

The extractor liquid is chosen so that it will not effect the rub¬ 
ber and it can be selected from among the alcohols and ketones, 
preferably methyl alcohol and acetone. It can be used for a long 
time and contain a large proportion of the medium before effi¬ 
ciency falls off. Solvent media for the rubber include heptane, 
benzene, toluene and petroleum naphtha among others. 

More information on this process is available from Veedip 
Company Ltd. of Farnbum Avenue, Slough, Bucks, appointed as 
licensees by the AEA. 

Computer language research 

Important work concerned with special tasks in 
vital areas of the computer field is currently being carried out by 
three technical committees of the International Federation for 
Information Processing. 

Technical Committee 1 on terminology is engaged on the 
monumental task of preparing several monolingual dictionaries of 
information processing terms. Each volume will contain definitions 
of some 1,500 concepts which are generally accepted by the 
international computer community. Alphabetical listing of terms 
combined with standardized serial numbers of the concepts to 
which the terms apply will, in effect, make each volume part of a 
multilingual dictionary, and will prove invaluable for identifying 


Under inspection here before being dip soldered is a 
complete panel, known as a '‘platter* for use in one 
of the new English Electric Leo Marconi range of 
microelectronics computers. The British Post Office has 
ordered £3 million worth of these computers for its 
“Giro” system, a cheap and simple, but fast money 
transfer system, which provides current account bank¬ 
ing facilities for the general public. 
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One of the best 


TRANSCRIPTION UNITS 



in the world... 


4-Pole constant velocity (15 
watt) Motor. Speed variation 
continues from 15 to 80 R.P.M. 
with Click stop at 16—33V3— 
45—78 R.P.M. Wow & Flutter 
Maximum 0.2%; Rumble and 
Hum negligible. Turntable 12" 
x 8 lb. Unit: 15%" Long; 13 Va" 
Wide; 5V 2 " High. 


GOLDRING 




The new Goldring Lenco GL70 Transcription unit is unique. It features an 8 lb. 
non-magnetic diecast turntable dynamically balanced with lapped steel centre 
spindle running in sintered bronze bush bearings. The on-off switch automatically 
disengages the idler wheel from the turntable underside, preventing “flats” 
developing and also operates a microlift mechanism for the pick-up arm, 
allowing precise selection of record track and manual lowering of pick-up head. 
The positive vertical drive system allows for continuously variable turntable 
speeds. Adjustable pick-up arm with detachable head shell. 


ENGINEERING (A’ASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney 29.1528 W.A.: 91 Hay St., Subiaco, Perth. 8.4988/9 

VIC.: 368 Little Bourke Street, QLD.: 235 Edward Street, Brisbane 2.3247 

Melbourne 67.1197 S.A.: 77 Wright Street, Adelaide 51.5117 

GE:P343 
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SCIENTIFIC NEWS-cont. 


equipment terms in other languages. The first edition of the 
English language vocabulary has already been published. 

Technical Committee 2 is concerned with the development of 
new international programming languages and the refinement of 
the existing ones. Considerable progress has been made on 
developing two new ALGOL-type languages, and on the refining 
of the existing ALGOL 60. The Committee is also considering 
the introduction of standards in programming languages, an 
urgent task which will help to eliminate the present day prolifera¬ 
tion of computer languages. 

The long-term work of Technical Committee 3 on education 
is largely devoted to the preparation of programs for training 
and technical education in the information sciences. 

I.F.I.P. was formed in 1960 with the primary object 
of sponsoring international conferences and symposia on informa¬ 
tion processing to stimulate ideas in this field of science. At 
present, 25 nations are represented in the Federation. The next 
I.F.I.P. congress will be held in Edinburgh, Scotland, over the 
period August 5-10, 1968. 

Missile guided by television. 

At the annual Farnborough Air Show this year, in the U.K., 
the Marconi Company showed some of the equipment which the 
company is making as its contribution to the MARTEL project, 
the Anglo-French air-to-ground missile which will use television 



At one of the U.K. works of the British Aircraft 
Corporation, the first all-British satellite, U.K.3, which 
is due to be launched next year, is undergoing final 
testing. Here a weights engineer is testing the satellite 
for oscillations, aided by his team of test and develop¬ 
ment engineers. The gold plated wings and body of the 
satellite are studded with 7,400 solar cells. U.K.3 will 
be launched from Vandenberg, California, U.S.A., on 
an American Scout rocket and will circle the earth for 
one year, relaying back information relating to 
terrestrial noise, electron density in its vicinity, low 
frequency radio signals and distribution of oxygen in 
, the atmosphere. 


to look at the target area. Prototype models of one version of the 
device are now nearing completion, says Marconi. 

MARTEL allows bombing to be carried out without the 
launching aircraft having to come within visual or radar range 
of the target area. The TV system used in the device will allow 
the pilot to have direct visual identification of the target so that 
he can steer the missile on its final course while the aircraft 
is on its way back to its base. 

The system uses an ultra-sensitive TV camera small enough 
to fit into the nose of a missile, yet capable of giving a high- 
quality picture for good target identification. The actual missile 
is being developed by Hawker Siddeley Dynamics in conjunction 
with Engins Matra of France. 

Nuclear Research Foundation renamed 

The Senate of the University of Sydney has approved the 
change of the name of the Nuclear Research Foundation to 
Science Foundation for Physics within the University of Sydney. 
The new name had been proposed because the foundation’s 
original name was no longer considered to be an apt description 
of its activities and scope. 

The Vice-Chancellor and Principal of the University, Emeritus 
Professor Sir Stephen Roberts, in announcing the change, said 
that when the University Senate ratified the constitution of the 
Nuclear Research Foundation in 1953, the Commonwealth Gov¬ 


ernment’s future policy on nuclear science and engineering had 
not yet been formulated, and nuclear research in Australia was 
then only in its infancy, although it had already been realised 
that it was a very expansive field. 

With the subsequent growth of nuclear research activity, and 
in an attempt to avoid duplication of research, the foundation 
had gradually directed its major activities towards work within 
the School of Physics* research departments. In the field of sec¬ 
ondary education, the foundation had concentrated on annual 
Summer Science Schools. Because the name “Nuclear Research 
Foundation’’ tended to imply a limited or restricted field, not 
indicative of the activities now undertaken, the Senate had agreed 
to the change of name. 

Stereo broadcasts in U.K. 

In Britain, the B.B.C. is undertaking a substantial develop¬ 
ment in stereophonic broadcasts with the introduction of two or 
three stereophonic programs each day. 

The B.B.C. has carried out extensive experiments in stereo 
broadcasting over the past eight years or so, but the new trans¬ 
missions are on a bigger scale and designed for a wider public. 
Available at first only to listeners in south-east England, it is 
planned to extend the service area to the Midlands in approxi¬ 
mately 12 months and to the north of England in approximately 
15 months. 

The transmission will be on the pilot-tone system, which has 
been extensively tested by the B.B.C., and is the established 
system for the stereophonic services in the United States, Ger¬ 
many, France, Italy, and Holland. The system is fully compatible, 
so that listeners with radios which are not equipped for stereo 
will hear the programs in the normal way. The emphasis will be 
mainly on music, including live broadcasts, some from the Pro¬ 
menade Concerts. A statement from the B.B.C. says that recent 
technical developments have made it possible to introduce a 
stereo service at a low cost, and further extensions of the ser¬ 
vice will be considered. 

Colour TV decision 

The French SECAM III colour television system was finally 
adopted by more than 30 countries, including France and the 
U.S.S.R., at the conclusion of the recent sessions of the Television 
Committee of the International Radio Consultative Committee in 
Oslo, Norway. 

A French proposal that the SECAM IV system be adopted 
as the sole standard for the European broadcasting zone was 



A new map projection to “flatten' the earth and its 
oceans, designed by Lockheed California Co., of 
U.S.A., will help forecast ocean waves as we now do 
weather. Called the icosahedral-gnomic projection, it 
accurately converts the globe into 20 triangular map 
segments, some of which are seen on the wall in this 
picture. The globe's great circles are drawn as straight 
lines on the segments. A wave forecast based on a 
grid network overlaying the new map is made via 
computer. This information is then transferred to the 
more familiar globe, by a point-by-point system. 


seconded by the U.S.S.R. The proposal was rejected by the two 
main promoters of the rival PAL system, the U.K. and the Ger¬ 
man Federal Republic, on the grounds that they were too far 
advanced with the preparation of the PAL system, which would 
be used for the introduction of a colour television service in 
August, 1967. 

Since the adoption of the SECAM IV system, which is not 
yet fully developed, would involve delay, and therefore put the 
supporters of this system at a disadvantage, France and the 
U.S.S.R. formally confirmed their choice of the SECAM III sys¬ 
tem, which they will use for the introduction of a colour TV 
system in 1967. They also decided not to proceed with research 
on the SECAM IV system. 
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NPN SILICON 
PLANAR 


To be right is to insist on Anodeon transistors first. Right quality, 
right package, right characteristics, ratings, performance and 
reliability. All at the right price, too—and right off the shelf. 
They’re Australian made in hermetically sealed metal TO-1 cases, 
designed for long life under severe conditions in,all low to medium 
power consumer, industrial and professional applications. Right? 
Of course you're right with Anodeon! 


TYPE 

BVCBO 

Volts 

BVCEO 

Volts 

BVEBO 

Volts 

IC Max. 
mA 

PC Max. 
mW 

fT. 

MHz 

hFE @ 2mA 

NF @ 1MHz 

PRICES $ 

PER HUNDRED 
1.99 100-499 

Min. 

Max. 

db 

Typ. 

db 

Max. 

AT310 

G.P. Audio 

45 

30 

5 

30 

200 

230 

40 

— 

— 

— 

$75.00 

$43.50 

AT311 

Conv. i.f. amp. 

45 

30 

5 

30 

200 

230 

40 

160 

— 

— 

$75.00 

$44.95 

AT312 

Conv. i.f. amp. 

45 

30 

5 

30 

200 

230 

100 

400 

— 

— 

$77.50 

$44.95 

AT313 

Lo. noise r.f. 

35 

20 

5 

30 

200 

230 

20 

180 

4 

5.5 

$80.00 

$46.40 

AT314 

G.P. Audio 

35 

20 

5 

30 

200 

230 

40 

— 

— 

— 

$72.50 

$42.05 

AT315 

Conv. i.f. amp. 

35 

20 

5 

30 

200 

230 

40 

160 

— 

— 

$75.00 

$43.50 

AT316 

Conv. i.f. amp. 

35 

20 

5 

30 

200 

230 

100 

400 

— 

— 

$75.00 

$43.50 


Larger quantity prices on application. 


Full data from 


ANODEON SALES DIVISION ^4 ™ MELBOURNE 69-0300 

Electronic City, 443 Concord Rd., Rhodes, N.S.W. J[ " ADELAIDE 23-4022 


DIVISION OF ELECTRONIC INDUSTRIES LIMITED 
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Makes steel look like wood 

Steel strip can be given the appearance 
of wood by a process patented by Societe 
Civile de Recherches et d’Etudes Indus- 
trielles, of Route de Bonne Nouvelle, 
Neuville-les-Dieppe, France. 

The steel sheet is degreased, phosphated, 
and coated with resin, which is cured. This 
is followed by a further layer of polyester 
resin. To this base is then applied a wood 
veneer, or imitation veneer (a printed textile 
fibre, for example). It is claimed that the 
material is suitable for furniture, boxes, 
luggage and decorative panels. 

Battery operated car jacks 

Automobile jacks operated off the car’s 
electrical system are expected to make life 
easier for the motorist. The electrical jack 
is a product of Acme Missile and Con¬ 
struction Corporation, of 43 N. Village 
Avenue, Rockville Center, New York. 

It is about the size of the normal car 
jack and has a long flex to plug into the 
car’s cigarette lighter. A pushbutton through 
the jack controls its action: pushed one 
way, the jack rises, pushed the other way 
it lowers.When the pushbutton is in neutral 
the lift is locked into position. 

High-power TV tronsmitters 

In U.K., the B.B.C. has ordered from 
the Marconi Company three 40K.W UHF 
television transmitters with the very high 
output power of 40KW. Designed to a 
B.B.C. specification, to broadcast programs 
for the new B.B.C.-2 service (including 
colour, which is due to begin in U.K. 
next year) the transmitters will be suit¬ 
able for completely unattended operation. 

The very high output power is generat¬ 
ed by a single four-cavity klystron made by 
English Electric Company. Marconi say 
that 40KW is the highest power yet pro¬ 
posed for such a device operating at tele¬ 
vision frequencies. 

Fluidic devices 

Two new multiple-input fluidic devices 
for machine control have been developed 
in U.S.A. by Coming’s Fluidic Products 
Department. The devices, comprising a 
four-input flip-flop and a four input NOR 


Shown at the recent 1966 Tele¬ 
vision and Radio Show at Earls 
Court, London, was this Sinclair 
“Microvision,” which the makers, 
Sinclair Radionics Ltd., of Cam¬ 
bridge, U.K., claim is the world's 
first complete pocket television set. 
It has a screen size of 2in and has 
overall dimensions of 4in x 2\in 
x 2in. 


gate, have been designed to provide more 
logic flexibility with fewer components at 
a lower cost. 

Operating on the wall attachment prin¬ 
ciple, both are load insensitive and can 
fan out to four similar devices. Frequency 
response is more than 1,000Hz. Power 
nozzle pressure is 3psi nominal, 20psi 
maximum and 1.5psi minimum. Switch 
pressure requirement is 5 to 15 per cent 
of the supply pressure, and pressure re¬ 
covery is 33 per cent of supply pressure 
maximum. Each can be used as a logic 
element in systems designed for switching, 
amplification, counting and pulse shaping. 

The new products become part of a 
range of almost two dozen complementary 
standard devices now available. The range 
can be used for logic and control functions 
as well as for breadboarding more complex 
systems. Q 



A series of experiments on holography are currently being conducted at the 
University of N.S.W. by Elmar Laisk, author of the holography article in 
“ELECTRONICS Australia” for August 1966, Several holograms from the 
University of Michigan have already been displayed and the above photo¬ 
graph shows Mr Laisk's set-up for making holograms. The large glass case 
contains the laser, which emits light from both ends, The mirror on the 
left is concave and, in conjunction with the flat mirror at left foreground, 
provides the reference beam. The mirror on the right is also concave, and 
illuminates the object (right foreground). Both light beams are recorded on 
the photographic plate in front of the laser case. The whole assembly is 
supported by a 5 cwt, steel base. 



World-famous 
miniature 
Soldering Instruments 



FOR 

EXTREME 
RELIABILITY 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 

Weighs less than 1 oz., 
yet does the work of 
heavy irons. Long-life 
element and replaceable 
bits ensure years of ser¬ 
vice. There’s an ORYX 
designed to meet your pre¬ 
cise requirements. 

Write or phone to . 

MELBOURNE: A.W.A. Ltd., 167 Queen St. 67 9161 
HOBART: A.W.A. Ltd., 123 Murray Street. 3 3836. 
LAUNCESTON: A.W.A. Ltd., 80 Cameron St. 2 1804 
ADELAIDE: Newton McLaren Ltd., 82 Gilbert St. 51 0111. 
BRISBANE: Chandlers Ltd., Albert & Charlotte Sts. 
31 0341. PERTH: A.W.A. Ltd.. 335 William St. 28 3425. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 


47 York St., Sydney. 2 0233, Ext. 284. 
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Logic and counting circuits — 6 


A survey of READOUT DEVICES 


Introduction — direct inclusion of lamps in the circuit — 
driver amplifiers — "columnar" vs. "in-line" display — 
the edge-lit numeral display unit — project ion-type units 
— cathode-ray indicators — miniature neon tubes — num¬ 
erical neon indicators—the Mullard "Digitube"—the decade 
trigger indicator — the electroluminescent display panel — 
the moving-coil numerical indicator. 


by Jamieson Rowe 


As we have seen in earlier articles in And the third aspect concerns input 
this series, digital circuitry deals with pulse generators and shapers, to be dis- 
numerical information. It uses pairs cussed in a later article, 
of magnitude and/or polarity values of It • t DrODOSe d to discuss in the 

sent^the ^umeHcaf information ^tate" present article s the devices or techniques 
sent the numerical information state- 0 f t ^ e t yp e employed in data-processing 

” COr AnH a PPhcations, such as punched-card and 

ventions. And it e ? ectlve ly Performs p unc h e( j-tape equipment or high-speed 

T P rinters * Thes " be treat " d at a 

the information by performing analo- j ater <j ate; f or t ^ e p rese nt we will be 

operatlons on tbeir rep ~ concerned mainly with devices and tech- 
reseniations. niques associated with digital measuring 

Although digital circuitry thus deals instruments. And in particular, with 
with information very 
effectively as electrical 
signals, it is not nor¬ 
mally the case that 
human beings can 
handle the information 
conveniently or effici¬ 
ently in the same form. 

We humans usually 
feel more confident and 
work somewhat more 
effectively with the in¬ 
formation presented in 
the form of printed 
figures, glowing 
numerals, indicating 
pointers, and the like. 

In view of this, it 
becomes essential to 
provide digital equip¬ 
ment with information 
transformation facilities 
both at its “input” and 
at its “output.” By 
means of these facilities 
the incoming informa¬ 
tion may be transform¬ 
ed into an electrical 
representation at the 
input, and the outgoing 

information at the output transformed readout devices employed in displaying 
back into a form permitting convenient the count contained in transistorised or 
interpretation by the human user. Input- integrated circuitry, 
output transformation is thus an import- To begin, then, probably the simplest 
ant function in digital equipment. way of performing readout with transis- 

For convenience in the present series torised counting circuitry is to fit low- 
of articles, the general topic of input- power incandescent lamps directly in 
output transformation will be split into series with the appropriate collector 
three aspects. The first of these con- leads. Thus a counting register may use 
cerns readout devices, which are the sub- flip-flops of the type shown in figure 1 
ject of the present article. The second 1? give a direct readout of its registra- 
concerns binary- and BCD-decimal de- tion via the 6V 50mA lamps, 
coding and analogue conversion, which However, while simple and economi- 
is the subject of the following article, cal, this technique has rather serious 
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shortcomings. Perhaps the most obvious 
ot these is that the information readout 
must be made in the coding system actu¬ 
ally used by the counting circuitry. Un¬ 
less the circuitry actually counts in 
decimal, the operator is thus faced with 
learning to read either pure binary or 
one of the many BCD codes, or perhaps 
the bi-quinary or qui-binary code. 

From the technical viewpoint, there 
is the shortcoming that the inclusion of 
lamps directly into the counting circuitry 
severely limits the high-frequency per¬ 
formance. In order to operate the lamps 
directly, the circuitry must generally 
operate at fairly high current levels; not 
only this, but the lamps themselves pro¬ 
vide a somewhat inappropriate load im¬ 
pedance. Both factors tend to reduce 
the maximum attainable counting speed. 

In short, while direct inclusion of low- 
power incandescent lamps into the 
counting circuitry is simple and econo¬ 
mical, it is really only suitable for read¬ 
out of circuitry which is counting at 
low speeds and in a decimal fashion. 

Thus the circuit of figure 1, while 
quite practical, is really only suitable 
for use in circuitry of the “normal ring 
counter” variety, at speeds up to about 
lOKHz. Additionally, it could be used 
for demonstration of binary and BCD 
counting on an experimental basis. 

A development from the simple lamp 
technique overcomes both major disad¬ 
vantages of the latter by providing each 
lamp with its own “driver” amplifier, 
an example of which is shown in figure 
2. The use of driver amplifiers both re¬ 
duces the loading effect of the lamps 
upon the counting circuitry and also 
permits the use of higher-power lamps 
for convenient readout. 

No less important, it also allows the 
readout lamps to give an indication in 
a code other than actually used by the 
counting circuitry, by permitting the in¬ 
terposition of decoding circuitry between 
the counting register and the lamp 
drivers. (Decoding and conversion cir¬ 
cuitry will be discussed in the next art¬ 
icle in the series.) 

The circuit configuraton shown is that 
of a simple non-inverting driver suitable 
for operation of 12V lamps up to 
150mA. It is designed for use with 















































counting circuitry operating from a 
4-9V supply, for example the flip-flop 
circuitry discussed in the preceding art¬ 
icle. As may be seen, it employs a 
complementary NPN silicon and PNP 
germanium transistor pair in cascade, 
giving a current amplification of about 
1000. The transistors used are very 
low cost types and are easily obtained. 

The “fan-in” or effective loading effect 
is quite low—approximately 90uA. The 
lamp voltage mav be used as output 
for further logic if desired. The silicon 
diode shown dashed in series with the 
NPN emitter is to provide additional 
cutoff bias where the input “0” level 
may tend to rise above earth potential. 
It is mainly necessary when the driver 
is used with decoding circuitry. 

Note that while this circuit per¬ 
forms DC amplification, it is design¬ 
ed solely for digital “on-off” use. 

It is not suitable for linear ampli¬ 
fication. 

Normally, if such lamp drivers are 
employed they would be used in con¬ 
junction with decoding circuitry to give 
decimal readout. Thus in the typical 
case, each counting decade would have 
an associated decoding circuit together 
with a set of 10 driver circuits and 10 
lamps signifying the numerals 0-9. 

The simplest way of using the 10 
lamps for display is to arrange them in 
a vertical column. They may be mount¬ 
ed either in simple fashion with suit¬ 
able panel lettering, or alternatively 
mounted behind transparent numeral 
engravings so that each lamp illuminates 
the appropriate numeral. 

A “columnar” display of this type is 
quite practical and in fact was used in 
a number of early digital instruments. 
Illustrated is an early “Hewlett-Packard” 
electronic counter, which used the trans- 
parent-numeral columnar system. (The 
counter concerned actually used valve 
circuitry and neon lamps, but the pic¬ 
ture illustrates well this type of display.) 

The disadvantage with a display of 
this type is that readout tends to be 
slow and tiresome as a result of the 
“jagged” nature of the displav. Rapid 
and convenient readout is difficult, as 
each digit may occupy any one of 10 
vertical positions. 

From the operator’s point of view, 
the ‘Ideal” display is one wherein 
the numerals for each digit always 
appear in the same position, so that 
the complete registration may be 
read conventionally as a contiguous 
horizontal number. For more prac¬ 
tical readout systems it is thus de¬ 
sirable to produce such an “in-line” 
display. 

Two main techniques have been de¬ 
veloped to permit an in-line display 
when using the 10-lamp readout system. 

One system uses the lamps to edge- 
light small sheets of clear plastic, upon 
which the numerals are engraved in 
small dots so that, when a lamp lights. 



The “columnar” type of numeral display, as used 
on early digital instruments. (Courtesy Hewlett- 
Packard Co.). 


the engraved numeral appears to glow. 
The sheets are stacked one behind the 
other behind a viewing window, the dot- 
structure of each engraving permitting 
even the rearmost numerals to be seen 
relatively easily when illuminated. 

A readout unit employing this method 
is pictured. It employs a total of 11 
plastic sheets, with the appropriate 
miniature 12V 100mA lamps fitted alter¬ 
nately above and below the stack and 
wired to small printed-wiring boards. It 
measures approximately 2¥m x lin x 
liin and provides compact display of 
the numerals 0-9 together with a deci¬ 
mal point. 

The alternative 10-lamp in-line display 
system uses the lamps to directly illu¬ 
minate microfilm numeral transparencies, 
which are then projected optically on to 
a small round-glass screen. As direct 
lighting is rather more efficient than 
edge-lighting, this method gives a some¬ 
what brighter display; however, the 
price tends to be considerably higher 
because of the precision optical com¬ 
ponents required. 

A sample projection-type unit is pic¬ 
tured, with one side cover removed to 
show the internal construction. The unit 
has twelve 12V 150mA lamps, which 


The projection-type “One-Plane Readout” by 
Industrial Electronic Engineers , Inc. 
(Courtesy Craftsman Glass Pty. Ltd.) 


mount in a removable common carrier 
at the rear. Between the lamps and the 
ground-glass screen are twelve optical 
systems, each consisting of a microfilm 
numeral transparency and the necessary 
condensing and objective ienses. The 
unit provides display of the numerals 
0-9, together with polarity symbols “4-” 
and “— 

While the low-voltage readout devices 
and systems discussed thus far are quite 
practical, and have been and still are 
used in many digital applications, they 


A typical in¬ 
dicator of the 
edge - lighting 
type, the Kot- 
en RK-E1 by 
Okaya Musen 
Co. (Courtesy 
Cra f t s m an 
Glass Pty. 
Ltd). 
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ADCOLA 

“M” SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 



M20 1 OZ. 1/8 DIA. TIP: 


FOUR “TRICLAD” TIP SIZES 

MICRO MINIATURE ELECTRONICS 
6 volt, 12 volt, 24 volt, 32 volt, AC/DC 


FOUR “TRICLAD” TIP SIZES 


M64 OZS. 3/16" DIA. TIP: 


RADIO AND TV ASSEMBLY AND 
SERVICING 

230-250 volt and all lower voltage 
ranges AC/DC 


M207 4 OZS. 1/4" DIA. TIP: 


TWELVE “TRICLAD” TIP SIZES 

RADIO AND TV SOLDERING AND DE¬ 
SOLDERING 

230-250 volt and all lower voltage 
ranges AC/DC 


“The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has ever known. 
One faulty joint can upset the functioning of the 
apparatus 

“The first important decision in Radio or Elec¬ 
tronics is the careful selection of a Precision 
Soldering Tool.” 


PRECISION MADE 
THOROUGHLY TESTED 
ACCURATELY CALIBRATED 
EASILY APPLIED 
EFFICIENT AND RELIABLE 
CORRECT TIP TEMPERATURE 
RIGHT TIP SIZE AND SHAPE 
LIGHT WEIGHT 
FINE BALANCE 
FINGERTIP GRIP 
SLIM BARREL 
CONSTANT OPERATION 
MAINS VOLTAGE APPROVED 
AVAILABLE ALL VOLT RANGES 
NO TRANSFORMER NECESSARY 
STANDARD IN RAN. 

STANDARD IN ARMY 
STANDARD IN R.A.A.F. 

STANDARD IN P.M.G. 

STANDARD IN COMPUTER FIRMS 
STANDARD IN SPACE TRACKING 
AUSTRALIAN MADE 
SERVICE IN ALL STATES 
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are by no means the only devices or 
systems in use. Many other devices 
have been developed, some of which are 
ciaimed to offer the advantage of 
brighter and clearer display, while 
others claim advantages in terms of 
power supply economy, drive circuit 
simplicity, reliability, and so on. 

Small cathode-ray indicator tubes of 
the miniature “magic eye’* variety have 
been used at various times, both for 
binary and columnar decimal display. 
These produce quite a useful display 
for a low power dissipation, and have a 
very high input impedance. An ex¬ 
ample is the Mullard DM160, which 
produces a bright rectangular glow when 
operating from supply voltages as low 
as 4-50V. The directly heated cathode 
requires 30mA at IV, AC or DC. 

A typical circuit configuration used 
with this type of indicator is shown in 
figure 3. 

Here the negative logic convention is 
used, with 0=0V, 1 = — 6V. In the ab¬ 
sence of input voltage, the silicon PNP 
transistor is cut off; this connects the 
grid of the tube to — 6V via an effective 
11 OK series resistor, cutting it off also. 

To produce an indication, logical 1 
must be applied to the input. This drives 
the transistor to saturation, removing 
the negative bias from the tube and per¬ 
mitting it to conduct. Removing the 
input voltage reverses this mechanism, 
cutting off both transistor and tube as 
before. 

Although quite practical, the cathode- 
ray indicator is not often used nowa¬ 
days. Because it relies upon a ther¬ 
mionic cathode it requires an additional 
power supply compared with alternative 
devices; apart from this, the useful life 
tends to be comparatively short. These 
factors combine with a moderately high 
costs to make it relatively unattractive 
compared with alternative devices. 

Perhaps the most widely used group 
of display devices are based on the cold- 
cathode discharge tube in one form or 
another. 

The simplest such device is the 
miniature neon tube, which like the 
simple incandescent lamp and the cath¬ 
ode-ray indicator, is a “single-bit” display 
device and may be used for binary and 
columnar decimal display. Figure 4 
shows one possible wav in which such 
a tube may be used with transistor 
circuitry. 

Here a BF115 silicon NPN transistor 
is used as an input amplifier and inver¬ 
ter, followed by an AC 127 germanium 
NPN as an emitter follower. The neon 
tube is an NE-2 or similar, with a strik¬ 
ing voltage around 65V and a maintain¬ 
ing voltage of approximately 50V. The 
circuit operates as follows. 

With a logical 0 (=0V) applied to 
the input, the first transistor is cut off. 
Its collector thus approaches -F30V, 
carrying with it the base of the second 
transistor. The latter, therefore, con¬ 
ducts and applies a similar voltage 
across the 10K resistor in series with the 
neon tube. 

Because the other side of the tube 
connects to a +70V supply, this re¬ 
duces the total effective tube voltage to 
only (70—30)=40V, which is insufficient 
to cause the tube to ignite. Thus logi¬ 
cal 0 results in the tube remaining dark. 

If on the other hand logical 1 
(= +9V) is applied to the input of the 
circuit, the first transistor conducts to 
saturation. This means that the collec¬ 
tor voltage drops to almost zero, carry¬ 


2N3636,etc DM160 


K )0v +T 0 V 



Fig. S 


NUMERICAL NEON INDICATOR 


Examples of the two types of numerical 
neon indicator . (Courtesy Philips Miniwatt , 
Plessey Components Group.) 


ing with it the base of the second tran¬ 
sistor. 

The second transistor is thereupon 
cut off, removing the -f30V from the 
10K resistor. And with the voltage re¬ 
moved from the resistor, the neon tube 
receives the full 4-70V supply voltage. 
It therefore ignites to give the desired 
indication. 

While giving a fairly bright indication 
for a modest power consumption, the 
simple neon tube indicator suffers from 
the same disadvantage as did the in¬ 
candescent lamp used in the circuit of 
figure 2, in that alone it is really only 
suitable for the columnar type of 
decimal display. 

Here edge-lighting and projection 
techniques for producing numeral dis¬ 
play are hardly feasible in view of the 
modest light output available. 

As some readers may be aware, how¬ 
ever, there is a development from the 
simple neon tube which was produced 
specifically for numeral display. This 
is the numerical neon indicator tube, 
marketed under such trade names as 
“Nixie” (Burroughs Corp.), “Digitron” 
(Ericsson Telephones Ltd.) and “Numi- 
cator” (Hivac Ltd.). Currently such tubes 
are the most commonly used of all 
digital readout devices, by virtue of their 
bright, easily interpreted display, their 
high efficiency and excellent reliability. 

There are two basic variants of the 
numerical indicator tube, and the con¬ 
struction of both may be seen from the 
photographs. In one the numerals are 
viewed through the side of the tube 
envelope; in the other they are viewed 
through the end. Each method of con¬ 
struction has certain advantages with 
regard to numeral size, suitability for 



close mounting of tubes, and so on, 
giving the two somewhat different areas 
of application. 

In both cases the tube is basically a 
multi-cathode neon tube in which the 
cathodes are either formed from wire or 
stamped from thin metal sheet in the 
shape of the desired numerals or mathe¬ 
matical symbols. The common anode is 
a fine wire gauze or perforated sheet 
through which the cathodes may be 
observed. 

When a selected cathode is made 
negative with respect to the anode by 
about 180VDC, it glows with the 
familiar pink neon aura. The aura ex¬ 
tends around the shaped cathode to a 
sufficient extent to permit easy observa¬ 
tion even when the selected cathode is 
rearmost in the array. The unwanted 
cathodes are either left “floating” elec¬ 
trically or are clamped at a voltage 
above that of the maintaining voltage of 
the active cathode — e.g., at 100VDC 
negative with respect to the anode. 

Figure 5 shows two typical ways of 
driving such tubes. Electrically, the 
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PHILIPS 



Number or 

Type Number 

Type Number 

Symbols 

indication 

Character 

with Colour 

without Colour 



Height (mm) 

Filter 

Filter 




31 ZM1040 ZM1042 0123456789 side on 


ZM1041 


ZM1043 


+ - 


side on 


15 ZM1020 ZM1022 0123456789 end on 


15 ZM1021 ZM1023 H-AV 0 % end on 


ZM1024 


ZM1025 


s ms ms ns c/s 
Kc/s Mc/s 


end on 


ZM1030 


ZM1032 


0123456789 


side on 


13 ZM1031 ZM1033 + - side on 


13 ZM1080 ZM1082 0123456789 side on 


8 ZM1081 ZM1083 +- side on 


0123456789 


end on 


ZM1050 


Z524M 


BG12345678 


end on 


Cold Cathode 

Numerical and Character Indicator Tubes 


Cold Cathode Indicating Tubes are widely accepted as the most efficient devices for obtaining a 
visual read-out over extended distances even in daylight viewing conditions. 

They combine adequate number size with small volume and have the added advantage of low cost 
and limited heat dissipation. Their cathodes are shaped and arranged one behind the other so that 
only the energised symbol appears. In the standard execution the glass bulbs are covered by a red 
filter layer to improve visible contrast. 


ELECTRONICS DIVISION OF PHILIPS ELECTRICAL PTYJJMITED 
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simplest method of all is that shown at 
the left, using a rotary switch to connect 
the desired cathode to the negative line. 
However, such a system does not usually 
lend itself to convenient operation from 
electronic counting circuitry. 

A more convenient method is to use 
transistors as switches between each 
cathode and negative, as shown on the 
right of figure 5. Here indication of the 
desired numeral is achieved simply by 
applying a suitable bias to the base of 
the appropriate transistor, to turn it 

44 

on. 

The disadvantage of the latter type 
of circuit is that it requires the use of 
fairly costly high-voltage silicon tran¬ 
sistors. Silicon transistors are required 
because it is essential that the switches 
have a low leakage when intended to be 
“off”—otherwise other numerals will 
glow along with that selected. And tran¬ 
sistors with a high BVceo voltage rating 
are required, because in operation the 
unselected cathodes “float” at a potential 
which in some cases becomes an appreci¬ 
able proportion of the anode potential. 
(BVceo is the collector-emitter break¬ 
down voltage with zero base current.) 

The circuit configuration of figure 4 
can be adapted to obviate this problem, 
by allowing the tube to be driven using 
economical lower voltage transistors. 
This is illustrated in figure 6(a). 

Here as before a pair of transistors is 
arranged so that in the absence of input 
voltage (or strictly, with logical 0 input) 
a -f-30V cutoff bias is applied across a 
resistor in series with the tube cathode. 
Alternatively when a logical 1 is applied 
to the appropriate input, the transistors 
saturate and cutoff respectively, remov¬ 
ing the bias from the cathode and allow¬ 
ing it to take the discharge. 

The diodes shown dashed in series with 
the AC 127 emitters are only required if 



the tube is operated at current levels 
sufficient to produce a voltage across the 
cathode resistors in the “on” state of 
greater than (30V -f BVebo). where 
BVebo is the reverse breakdown voltage 
of the AC 127 base-emitter junction. In 
such (rare) cases the diodes prevent pos¬ 
sible transistor damage. With the 
economy XN3 tube and the circuit 
values shown, the diodes are not re¬ 
quired. 

Where inverting or negative logic 
drive is required, the circuit configura¬ 
tion of figure 6(b) may be used. This is 
very similar to that just discussed, except 
that the second transistor is an AC 125 
or similar PNP type used as a common- 
emitter amplifier. Here the logic con¬ 
vention is the opposite to that of the 
other circuit, with logical 0 = -J-9V and 
1 = 0V. To make a given cathode glow, 
the appropriate input terminal is 
grounded. 

Drive circuitry for numerical indica¬ 
tor tubes need not necessarily be trans- 
sistorised—although the major proportion 


of such circuitry is, in fact, of this type, 
because of the compatibility with tran¬ 
sistorised and integrated counting/logic 
circuitry. Alternative switching devices 
include thermionic valves, three and 
four-element neon trigger tubes, thyris¬ 
tors or “SCR’s,” and other controlled 
semiconductor switches. Numerical in¬ 
dicator tubes may also be used to dis¬ 
play the registration of cold-cathode 
counting tubes and vacuum trochotrons. 

The simple neon tube and the numeri¬ 
cal indicator tube are discharge tubes 
which are not in themselves particularly 
suited for the small drive voltages avail¬ 
able from semiconductor counting or 
logic circuitry. Thus their use entails 
the employment of somewhat elaborate 
drive circuitry. 

There are, however, cold-cathode dis¬ 
play tubes which have been designed 
specifically for use with low-voltage 
semiconductor circuitry. Two such de¬ 
vices will now be discussed. 

The “Digitube” (Mullard Ltd.) is a 
development from the simple neon indi- 



Fig. 8 
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PEAK TURNTABLES 
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FR-250 A semi-professional 
turntable of pleasing ap¬ 
pearance and highest qual¬ 
ity. Four speeds, hysterisis 
motor. 12 inch cast alumin¬ 
ium T.T. — $65.00. 


STP-64 A stereo player with 
popular appeal. Four speed, 
synchronous motor, 10" T.T. 
Complete with magnetic 
cartridge — $60.00. 


BD-412 A precision, belt 
driven, 2 speed turntable 
(push button speed change) 
hysterisis motor, 12 inch cast 
aluminium T.T. — $99.50. 


STP-66 A quality high fidelity 
stereo player. Three speeds, 
synchronous motor, 12 inch 
aluminium T.T. Complete 
with magnetic cartridge — 
$ 66 . 00 . 



available from your 
retailer 


adelaide brisbane 
hobart melbourne 
perth Sydney 


H. ROWE 


4 CO. PTY. LTD. 


sole australian agents 


FR-180 A professional turntable of elegant design, 
finely engineered to exacting specifications. Four 
speeds, hysterisis motor, 12 inch cast aluminium 
T.T.— $108.50. 

Return the coupon for full specifications of the 
complete range. 


To H. ROWE & CO. PTY. LTD. 

P.O. BOX 1994S, MELBOURNE, VIC. ! 


ADDRESS ! 

I 

STATE ! 
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Numerical neon tube display is probably the most often used in modern 
digital instruments, offering bright, easily-read display at a modest power 
consumption. Illustrated is a modern digital voltmeter by Hewlett - 
Packard. (Courtesy Sample Electronics (N.S.W.) Pty. Ltd). 


cator tube, which it closely resembles. 
The difference between the two is that 
instead of a single cathode the Digitube 
has two—one of which is obscured be¬ 
hind a mask. 

The geometry of the tube construction 
is such that if both cathodes are at the 
some potential with respect to the anode, 
the obscured cathode virtually captures 
the total discharge. Under these condi¬ 
tions, the visible cathode remains dark, 
giving the “0” indication. 

To produce a visible glow for indica¬ 
tion of “1”, the discharge is transferred 
to the visible cathode simply by making 
this electrode a few volts negative with 
respect to the obscured cathode. As 
shown in figure 7, this may be achieved 
by feeding either a positive signal to the 
obscured cathode (green wire) or a nega¬ 
tive signal to the visible cathode (yellow 
wire). 

In either case the drive signal re¬ 
quired is but a few volts, and is easily 
supplied by most transistorised circuitry. 
The loading is almost negligible, making 
for very simple drive circuitry. And on 
the removal of the drive signal, the tube 
discharge returns automatically to the 
abscured cathode, providing the tube-cur¬ 
rent is maintained within specified limits. 

Fairly obviously, the Digitube is a 
single-bit display device with applications 
similar to those of the incandescent lamp 
and simple neon tube. However, the 
second low-voltage-drive discharge tube 
to be discussed is a numerical indicator 
—although not of the “in-line” variety. 
This is a development of the neon trigger 
tube which may for convenience be 
called the “Decade Trigger Indicator.” 

An indicator tube of this type is the 
Mullard - Amperex ZM1050 / Z550M, 
whose -construction may be seen from 
the photograph and from the diagram of 
figure 8(a). 

The tube is an end-viewing device hav¬ 
ing 10 sector cathodes connected together 
via a metal ring, with ring-shaped anodes 
both above and below. The anode ring 
nearest the viewing window is provided 
with numeral cutouts, while each cath¬ 
ode sector has a hole through which 
protrudes a small trigger electrode. All 
10 trigger electrodes are brought out 
separately, together with the common 
anode and cathode leads. 

As may be seen from the circuit dia¬ 
gram of figure 8(b) the tube is operated 
from a power supply employing a full 
wave, rectifier—but essentially lacking 
filtering. The tube anode is earthed, 
with the supply negative and the cathode 
floating. All trigger electrodes are taken 
to earth via suitable resistors, across 
which the drive signals are applied. 

Operation is as follows: Because of 
the unfiltered supply, the potential at the 
tube cathode drops to zero periodically 
at twice the mains supply frequency 
(i.e., 100Hz). Each time this occurs 
the tube must necessarily extinguish. 
During each mains half-cycle, the cath¬ 
ode potential rises (negatively) and falls 
sinoidally. 

As the cathode potential becomes 
more and more negative the potential 
across the tube approaches the ignition 
point. And it is with a trigger electrode 
that the discharge will first occur, be¬ 
cause these electrodes are physically 
nearer the cathode than is the anode. 

It should be fairly obvious that if any 
one of the trigger electrodes is made 
slightly positive with respect to the rest, 
it will be with this electrode that the dis¬ 
charge will occur. And the construction 
of the tube is such that, if the ionisation 


produced by this initial discharge is 
sufficient, the main anode takes over 
the discharge almost immediately. 

Providing the current levels are kept 
within a certain range, this produces a 
cathode aura confined to the associated 
cathode sector, and visible through one 
of the numeral cutouts in the front 
anode ring. Thus the tube displays the 
numeral concerned. 

The tube can thus be arranged to dis¬ 
play any of the 10 numerals simply by 
applying a small positive voltage to the 
appropriate trigger electrode. And as 
the discharge extinguishes at the end of 
every mains half-cycle, the display may 
be changed simply by removing the drive 
voltage from one trigger electrode and 
applying it to another. The tube is thus 
eminently suitable for use with low-volt¬ 
age semiconductor circuitry. 

It may be noted in passing that with 
suitably designed circuitry the decade 
trigger indicator may also be used as a 
counter and scaler. Used in this fashion 
it will operate at speeds up to about 
1000Hz. 

To conclude this brief survey of digi¬ 
tal readout devices and techniques men¬ 


tion should be made of two types of de¬ 
vice which are currently encountered 
rather less frequently than the types so 
far discussed. The first of those is the 
electroluminescent display panel, a rela¬ 
tively recent development which may 
well become very popular in the future. 

As the name suggests, the operation 
of the device depends upon “electro¬ 
luminescence,” the phenomenon where¬ 
by certain compounds called phosphors 
emit visible light when subjected to an 
electric field. 

An electroluminescent panel is basic¬ 
ally a capacitor in which a phosphor 
powder is supported within a plastic or 
ceramic dielectric which is sandwiched 
between transparent conductive elec¬ 
trodes. An alternating voltage of about 
200V RMS at 400Hz is applied between 
the two electrodes, producing a corre¬ 
sponding electric field in the dielectric 
and phosphor. The resulting glow is 
viewed through one of the transparent 
electrodes. 

For digital readout purposes panels 
are arranged to have a number of elec¬ 
trically isolated segments, as in figure 
9. Then by applying voltage across 



MULTIMETER 

D.C. Sensitivity—20,000 Ohms/Volt 


Model 

MX64A 


FEATURES: 

• Press-button Overload • Semi-hard Rubber 

Cut out Relay. Housing. 

• Single Knob Opera- • Taut Band Suspen- 

tion. sion. 

• 6-inch Mirror Scale. • Accessible Battery 

• Two-terminal operation Compartment. 

(to 1,000 V.) 



RANGES: 

A.C. & D.C. Volts to 
3,000V. (12 Ranges) 

A.C. & D.C. Amperes to 
10 Amp. (10 Ranges) 
Ohms (to 50 Megohms) 
(3 Ranges) 
dB Ranges (6 Ranges) 


LIFE SERVICE 

Model 64A is made in 
Australia (25 years' 
experience) and is 
backed by Factory Ser¬ 
vice. Do not under¬ 
estimate this advantage. 


A 
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‘ I various combinations of the segments, 
the panel may be made to display rep¬ 
resentations of numerals, alphabetical 
figures, or mathematical symbols. 

Electroluminescent readout panels are 
electrically efficient, take up little space 
and may be inspected through a wide 
viewing angle as a result of the effective 
“area source” of light. In addition they 
promise to have extremely high reliabili¬ 
ty, in view of the lack of heated fila¬ 
ments and vacuum or gas filling. 

Drive circuitry tends to be somewhat 
more complex than with other readout 
devices, as apart from the usual binary 
or BCD-to-decimal decoding the cir¬ 
cuitry must also perform “translation” 
to ensure that the appropriate panel seg¬ 
ments are energised for each numeral 
displayed. However, panels have recently 
been developed which perform “inter¬ 
nal” translation using electroluminescent 
layers, optical translation masks and 
photoresistive layers bonded to the rear 
of the panel proper. 

The final readout device to claim our 
present attention is the moving-coil 
numerical indicator, of which the 
“Digivisor” unit (E.A.C. Ltd.) is the 
best-known example. Designed primarily 
for low cost applications, this type of 
device is not widely used on account of 
the relatively lower reliability of a mov¬ 
ing mechanical device compared with a 
fully electronic system. 

It is discussed here primarily for the 
sake of completeness. But also because 
the drive arrangement employed pro¬ 
vides an excellent introduction to the 
concept of digital-to-analog conver¬ 
sion, which is to be discussed in some 
detail in the next article of this series. 

As may be seen from figure 10 the 
construction of this type of device re¬ 
sembles that of a conventional moving- 
coil microammeter. The difference is 
that in place of a pointer and dial scale, 
the numerical indicator has a small 
microfilm transparency which carries 
the numerals or symbols to be display¬ 
ed. A small lamp and optical system 
projects an image of one of the num¬ 
erals on to a finely ground glass view¬ 
ing screen; which numeral is projected 
and displayed depends upon the deflec¬ 
tion of the moving coil, which in turn 
depends upon the coil current. 

Fairly obviously, this device requires a 
drive signal which is not in the form of 
a set of “on-off’ signals, but rather in 
the form of a current capable of being 
given ten amplitude values to corre¬ 
spond to the various numerals. In 
other words, it requires a many-valued 
analog drive signal rather than a two¬ 
valued digital signal. 

To operate the device from a digital 
counting register or logic circuit thus 
requires drive circuitry capable of per¬ 
forming a process of digital-to-analog 
conversion. 

Digital-to-analog conversion and the 
complementary process of analog-to- 
digital conversion will be discussed in 
some detail in the next article in this 
series, along with the processes of en¬ 
coding and decoding. However, the fol¬ 
lowing brief discussion may serve here 
both as a rounding-off to the descrip¬ 
tion of the moving-coil numerical indi¬ 
cator and as a preliminary insight into 
the concepts to be treated next month. 

Figure 11 shows the basic circuitry 
used when the moving-coil indicator is 
used with a bi-stable register counting 
in 1242 BCD code. It consists of a re¬ 
sist ive summing network, in which the 
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FROM 1242 BCD REGISTER 


ADJUST 

NINE 


values of the summing resistors are in¬ 
versely proportional to the binary 
weights of the counting stages—i.e., the 
first has a value “R,” the second R/2, 
the third R/4, and the fourth R/2. The 
resistors connect from the Y output ter¬ 
minals of the bi-stable stages through 
the indicator to a variable low voltage. 

The value R is arranged to be con¬ 
siderably larger than the internal resist¬ 
ance of the indicator coil. Thus when 
any of the bi-stable elements sets to 
Y=l, a current flows through the asso¬ 
ciated resistor and the indicator which 
is effectively determined solely by the 
value of the resistor. 

As the resistor values are inversely 
proportional to the binary weightings of 




the stages, this means that the setting 
to Y = 1 of each stage produces an in¬ 
dicator current directiy proportional to 
its appropriate binary weighting. Thus 
the setting of FTl produces 1 unit of 
current; tnat of FF2, 2 units of current; 
that of FF3, 4 units of current: and 
that of FF4, 2 units of current. 

Hence any combination of values in 
the four stages produces a correspond¬ 
ing analog current value through the in¬ 
dicator. If FF1 and FF2 are both set, 
3 units of current flow, and so on. 

The adjustable shunt across the indi¬ 
cator coil is simply for the purpose of 
calibrating the “9” indication. Hence 
in a practical case the indicator may 
have a basic sensitivity of 250uA, while 
the value R is chosen to give unit cur¬ 
rent steps of 30uA; the shunt is then 
used to accurately set the effective sensi¬ 
tivity at 270uA for a “9” reading. 

Finally, the adjustable return voltage 


is used to adjust the “0” indication by 
nulling out any residual cprrent which 
may otherwise be present, when the bi¬ 
stable stages are all reset. With most 
practical bi-stable stages there tends to 
be such a residual current because the 
output voltage is rarely absolutely zero 
in the reset state. Usually it is of the 
order of 500mV, representing the volt¬ 
age drop across a saturated transistor 
or other semiconductor device. 
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N.S.W. PHONE; 28-6991 
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■ dynamic microphones 



*MDF-600B 
cardioid microphone 

SPECIFICATIONS 
Impedance : 50 KQ 

Frequency Response : 100—10,000 c/s±8 dB 
tSensitivity: ~52dB±3dB, 

Dimensions: 148x48x34.5mm without stand 
Cable : 4 0mm, 3 m 
Weight : V/ A lbs (525 g) 



DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150 —10,000 c/s±8 dB 
tSensitivity: -57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 0mm, 1.5 m 
Weight : 1 % lbs (840 g) with cable 



*DF-14B 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response: 100 —10,000 c/s ±8 dB 
tSensitivity: -48dB±3dB, 

Dimensions: 136x75x47 mm 
Cable : 6 0mm, 4 m 
Weight: 2 lbs (900 g) 



DF-1/*DF-1B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/$± 8 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 3.9 oz (110 g) with cable 



DF-3 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s ±8 dB 
tSensitivity: -56 dB ±3 dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 0mm, 1.5 m 

Weight: 9.0 oz '255 g) with cable 



DF-12/*DF-l 2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 80—12,000 c/s±8 dB 
tSensitivity: -57 dB±3dB, 

Dimensions: 23 mm diameter, 158 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 



DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/s± 10 dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30 mm 
Cable : 3 0mm, 1.5 m 
Weight: 4.8 oz (136 g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s±7 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions : 32.5 mm diameter, 220 mm long 
Cable : 6 0mm, 4 m 
Weight: Ilf lbs (575 g) 



*DF-51B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150—8,000 c/s ±7 dB 
tSensitivity: —57dB±3dB. 

Dimensions : 98 x 58 x 36 mm 
Cable: 6 0mm, 1.6m, Coiled 
Weight: 7.3 oz (207 g) with cable 


* with switch: 


t at 1,000 c/s, OdB-lV//.' bar 



(SOLE AGENT) 


ZEPHYR PRODUCT 


70 BATESFORP ROAD, CHAPSTQNE, VICTORIA—PHONE 56-7231 


AGENTS: 

W.A.: D. K. Northover & Co., 337 Wellington St.. PERTH. 
S.A.: Neil Muller Pty. Ltd., 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell & Co., 469-47S Kent Street. 
SYDNEY. 


TAS.: Homecrafts-Tasmania. 199 Collins St.. HOBART. 

Nichols Radio, 91 Wellington St., LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd., 35 Charlotte St., BRISBANE. 
N.Z.: P. H. Rothschild & Co. Pty. Ltd., 83 Pretoria St., 
LOWER HUTT. P.O. Box 30/170. 
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Solid-State, Breakerless Magneto Ignition 


Solid-state electronics is no longer news in connection with 
conventional coil-ignition systems. More recent work has 
shown the feasibility of applying solid-state techniques to the 
time-honoured magneto system. This article, condensed from 
a paper presented to the Society of Automotive Engineers 
(Detroit, Jan. 10-14, 1966) reports work with simple engines, 
as used in portable power tools, particularly chain saws. 

by Glen A. Guernsey and Elwin J. Brayley* 


The desirability of eliminating the 
breaker points from ignition systems 
has long been recognised. Points are 
subject to corrosion, damage from 
mechanical pounding, erosion, and sur¬ 
face contamination. The rubbing block 
itself is subject to wear, can cause cam 
wear, and presents problems in selection 
of proper material and lubricants. 
Breaker points, at best, are a prime 
stumbling block in the path of develop¬ 
ment of truly long life, durable ignition 
systems. 

A great deal of development work 
has been done in the field of breakerless 
type battery powered ignition systems. 
Work has likewise been done on break¬ 
erless magnetos but, to the best of our 
knowledge, these have been multiple 
cylinder applications of a rather com¬ 
plex nature. Moreover, most of. them 
employ some form of capacitor dis¬ 
charge. 

This paper deals with a relatively 
simple form of a breakerless flywheel 
magneto having essentially standard 
magneto characteristics. This approach 
was adopted after consideration of the 
following: 


1. Steep wave front capacitor dis¬ 
charge type ignition shows considerable 
improvement where spark plug fouling 
problems or spark plug electrode erosion 
problems are paramount. 

2. The spark characteristics necessary 
to obtain these improvements are fast 
rise time and relatively short spark dura¬ 
tion. 

3. Ignition systems with such charac¬ 
teristics do very well on certain types of 
applications but become marginal on 
some and completely unsatisfactory on 
others. 

4. An extremely fast rise time, short 
duration, limited energy spark may well 
cause some engines to misfire or mal¬ 
function, usually under conditions asso¬ 
ciated either with particularly rich or 
particularly lean mixtures. There is not 
enough spark energy to ignite the mix¬ 
ture. 

5. Conventional magneto or battery 
ignition systems may not be satisfactory 
for all engines, but they do a good job 
over an extremely broad range of appli¬ 
cations. 

6. While we certainly are interested 
in capacitor discharge systems, there are 


many applications where a magneto, 
minus the breaker points but otherwise 
providing conventional operating char¬ 
acteristics, might be preferable. 

Thus, we determined that, for appli¬ 
cations where fixed timing is satisfac¬ 
tory, the breakerless magneto should 
have conventional spark characteristics 
as to rise time and duration and have 
output voltage and energy at least com¬ 
parable to its conventional counterpart. 

Let us review a few brief points about 
the operation of a conventional flywheel 
magneto. 

1. Conventional flywheel magnetos in¬ 
volve relative rotation of two or more 
magnetic poles past a coil core with two 
or three poles. The coil is generally 
placed on the central leg of a three legged 
coil core or on the leading leg of a two 
legged coil core. 

2. As the magnetic poles rotate, they 
establish and then reverse or reduce 
flux in the core leg upon which the coil 
is placed. 

3. The breaker points in some mag¬ 
netos are already closed when flux is 
established. In others, the points may be 
left open until flux has been established 
and then the points are closed. In either 
event, as the flywheel revolves and comes 
to a critical position, the magnetic poles 
cause the flux in the coil core to change. 
This change in flux establishes current 
in the short circuited primary. The cur¬ 
rent flowing in the primary impedes the 
flux change which caused the current 
establishment. As a result, the change 
in the direction of magnetic flux through 
the coil core is delayed. At the optimum 
time, the breaker points are opened and 
there is a sudden, sharp flux change. A 
high voltage is induced across the second¬ 
ary winding which fires the spark plug. 

4. In the case of a two pole flywheel 
operating in conjunction with a three 
legged coil core, let us assume that the 


* Wico Special Products Division , Globe Union Inc. Reproduced by 
arrangement with WIPAC (Amt.) Pty . Ltd., 216 Prince's Highway, 
Amdiffe, N S W. 



The stationary portion of the breakerless magneto 
system. On the right is the main energy coil, wound 
on a 3•leg core. The trigger coil is at lower left and 
the electronic components at upper left 


An underside view of a flywheel from an experi¬ 
mental lawnmower type motor . The magnet pole 
faces are flush at the right, the smaller ones for 
triggering at the left. 

ELECTRONICS Australia, November , 7966 55 

. 












Marconi Instruments 2000 Series 

Response Analysers 



TUNABLE REJECTION FILTER TYPE TF 2334 


WAVE ANALYSER 

TYPE TF 2330 

A highly-selective tuned-voltmeter with a constant 
bandwidth of if c/s, covering the range 20 c/s to 
50 kc/s in one continuous direct-reading band with 
±1% scale accuracy. Comprehensive studies of 
non-linearity effects can be carried out in all types 
of audio equipment: absolute voltage-measure¬ 
ments may be made between 3 jiV and 300 V, and 
relative measurements of harmonic and inter¬ 
modulation distortion, noise and hum may be made 
down to approximately -75 db An AFC circuit may 
be switched in to lock the tuning to the input signal 
when a drifting input-frequency is being measured. 
Two signal outputs are provided, either of the beat 
frequency oscillator or at the frequency of the 
component being measured (by the process of 
restoration). Provision is made for an external 
meter or recorder. Semiconductor devices are 
used throughout. PRICE: $ 1450 


Extends the measuring range of a wave analyser 
so that low values of distortion can be determined. 
The instrument is basically a “twin-T” filter of high 
impedance,designed togive approx. 715 db rejection 
of fundamentals in The range 20 c/s to 20 kc/s 
with minimum attenuation of harmonics. High 
impedance or 600Q input modes are available. 
Using the 600Q mode, switched compensation is 


available for the attenuation of harmonics up to the 
fourth, so that their value can be read directly from 
the wave analyser. The TF 2334 employs no active 
components and requires no power supply. It can 
be used in conjunction with a valve voltmeter to 
determine the distortion factor and frequency of 
signals, or with an oscilloscope to measure 
intermodulation distortion. PRICE:$363. 


WHITE NOISE TEST SET 

TYPE OA 2090 

Intermodulation distortion and noise in 
multi-channe! telephone and television 
link equipment are measured by this 
instrument which meets the performance 
recommendations of C.C.I.R. The OA 2090 
consists of two units—a noise generator 
capable of simulating full-traffic conditions, 
and a noise receiver. The noise in a narrow 
slot is compared in the loaded and unloaded 
condition. The generator incorporates a 
selection of quick-change filters giving high 
flexibility to suit all traffic-systems up to 
2700 channels—high and low-pass filters to 
restrict noise to the required bandwidth, and 
band-stop filters to create slots within the 
band. The receiver employs narrow band¬ 
pass filters corresponding to the generator 
slots, and a meter and attenuator to measure 
the relative noise-level as the generator slot 
is switched in and out. Filters at out-of-band 
frequencies allow maintenance measure¬ 
ments to be made in actual traffic. Semi¬ 
conductor devices are used throughout. 


Prices F.O.B. Sydney excl. sales tax. 



Rack-mounting versions of these instruments can 
be supplied. 


A GOOD NAME FOR GOOD MEASURE 


MARCONI 

INSTRUMENTS 


Please ask for full technical information about those instruments. Address your enquiries to 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Engineering Products Division 47 YORK STREET, SYDNEY 2 0233 

MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 
67 9161 4 1631 51 0111 28 3425 2 1804 
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original establishment of flux through 
the first and second legs causes a nega¬ 
tive primary current pulse. The reversal 
of magnetic flux which occurs when the 
magnetic path switches from that includ¬ 
ing the first and second legs to that which 
includes the second and third legs, causes 
a positive primary current pulse. The 
final collapse of the flux will create a 
second negative pulse. 


poles and coil core design to slow down 
the rate at which flux is established. 

If the flux establishment rate is re¬ 
duced, the voltage generated thereby is 
also reduced, and the magnitude of the 
maverick output will be reduced. Another 
method of handling this problem is to 
make use of a so-called cutback cam. In 
this approach, the breaker points are 
closed well before flux begins to estab- 


Figure 1: The basic 
schematic circuit 
for a breakerless 
ignition system . A 
parallel capacitor 
of selected value , as 
shown dotted, can 
optimise the opera¬ 
ting conditions of 
the gate controlled 
switch and improve 
the spark character¬ 
istics . 




tot I 1213 t4t5 16 



Figure 2: Typical waveshapes , 
showing the timing relationship 
between the primary voltage, 
primary current, and trigger coil 
voltage . Note that the amplitude 
pattern of the primary voltage 
has been foreshortened . 


We wish to establish these points be¬ 
cause suppression of voltage developed 
by reason of the first primary pulse is 
important. 

Maximum performance from the mag¬ 
neto normally results if the ignition spark 
is obtained using the complete magnetic 
flux reversal. If this is done, however, 
the preceding primary pulse of opposite 
polarity can cause a so-called maverick, 
or early spark. While this first pulse is 
much smaller than that actually used to 
operate the engine it can cause difficul¬ 
ties in high speed, hot running engines of 
modest ignition requirements. Therefore, 
it must be suppressed or minimised. One 
means of accomplishing this is to make 
use of so-called unsymmetrical magnetic 


lish. As soon as flux tries to flow, cur¬ 
rent is created which, in turn, resists the 
establishment of the flux. Thus, the rate 
of flux establishment is reduced. 

With the above brief comments con¬ 
cerning the operation of a conventional 
flywheel magneto in our minds, let’s look 
at its breakerless counterpart. First of 
all, the breakerless version consists of a 
flywheel and a stator. Both of these are 
similar in appearance to the standard 
magneto. The stator still carries the con¬ 
ventional coil core and ignition coil, and 
the flywheel still contains the permanent 
magnet with its associated poles; they 
still work together to produce the ignition 
spark. 

We have added a magnetic triggering 
device and a solid state switch with its 
associated circuitry. These components 
act together to perform the functions of 
the breaker points. The gate controlled 
switch is turned on and then off so that 
it accomplishes the same function as the 
breaker mechanism. 

Let us examine a simple schematic of 
the system, as shown in figure 1. 

The components shown in the 
schematic, along with TWO magnet 
groups in the flywheel, are the basic 
elements of the breakerless magneto. 
The ignition coil is connected so that a 
positive voltage is generated from anode 
to cathode as the ignition coil magnet 
moves past the ignition coil. At the 
same time, a positive gate pulse is gen¬ 
erated in the trigger coil Li by the move¬ 
ment of the second (trigger) magnet. 

The trigger coil group’s relationship 
to the ignition coil group on the stator 
is such that the positive gate pulse 
occurs at time T 3 (figure 2C). As may 
be seen in figure 2A the primary volt¬ 
age has just begun to rise in the ignition 
coil at this time, and the positive gate 
pulse generated in Li will turn the GCS 
(Gate Controlled Switch) on or to its 
low impedance state, allowing primary 
current to flow as though we were clos¬ 
ing breaker points. 

The GCS has two stable states, on 
and off. The device can be controlled 
by short duration pulses applied to the 
gate. A positive pulse will turn it on, 
and it will remain on until a negative 


Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore — provided you know 
your electronics. Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill. our Customer En¬ 
gineering Manager at the 
Australian head office. 


CONTROL DATA 

AUSTRALIA PTY LIMITED 


598 St. Kilda Road, 
MELBOURNE 
Telephone 51-1321 
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Dynamically balanced low mass pick-up arm stable in all planes—Extremely simple and positive 
arm balancing—Continuously variable tracking force from 0-7 grams_Direct Dial contin¬ 

uously variable Anti Skating compensation—Flawless tracking as low as i gram with automatic 
stop and shut off—Vernier speed adjustment on all standard speeds—Four-pole induction motor 
with special hum shielding and elastic torque suspension — Smooth and constant rotation 
assured by dynamically balanced 7ilb non-ferrous turntable—Vibration free self returning slide 
switch controls—Feather touch Cue Control for manual or automatic play—Manual and auto¬ 
matic single play, plus automatic changer operation—Single play spindle locks on turntable and 
rotates with record—Entire unit suspended in friction-damped rubber cushioned springs to 
eliminate acoustic feedback. 


PRICES 

1019 (without Cartridge) $134.00 

1019/CDS with Crystal Cartridge $145.70 

1019/M44G with Share Magnetic Cartridge $160.00 


CHECK THE FEATURES: 


___ 


1019 


FOR THE PERFECTIONIST 












pulse is supplied to the gate or the 
anode to cathode voltage falls to zero. 

If we now refer to figure 2A we shall 
note that at time T 3 when the GCS is 
turned on, the primary voltage drops to 
a value which represents the saturation 
value of the switch. When this occurs, 
primary current builds to its peak value 
shown at time T 5 in figure 2B. At the 
same time, it may be seen that the trig* 
ger coil voltage (figure 2C) has passed 
its maximum positive excursion and has 
fallen very rapidly negative. At time T 3 


Figure 3: The basic 
schematic for break¬ 
erless ignition as in 
figure 1, but with a 
diode added to sup¬ 
press “mavericks ”— 
a spurious spark that 
can occur , due to 
an unduly high peak 
voltage during the 
preliminary negative 
excursion. (Time Tl 
in figure 2A). 


not be necessary. This is true because 
there would be a negative excursion of 
voltage occurring at time Ti, such as is 
generated in the three legged core group, 
as explained earlier. 

With the magneto built as described in 
figure 3 we have a functional magneto 
which will exhibit long life and an ex¬ 
ceptionally steady spark to the plug. 

As may be seen by the diagrams 
(figure 2) in order that this magneto may 
perform correctly it is essential that the 
trigger coil’s positive and negative peaks 
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Figure 4: Com¬ 
parison of the 
open-circuit sec¬ 
ondary voltage 
showing the vary¬ 
ing output of a 
conventional mag¬ 
netic system and 
(at right) the 
steady output of 
its breakerless 
equivalent. 


CONVENTIONAL 


BREAKERLESS 


this negative pulse reaches a magnitude 
great enough to turn the GCS off. This 
interrupts the flow of primary current, 
causing the primary voltage to rise 
sharply, and ignition occurs exactly as 
though we were opening mechanical 
breaker points. 

In figure 1, a capacitor is shown dot¬ 
ted across the primary winding of the 
ignition coil. This capacitor, as placed 
in the circuit, has a two-fold purpose. 
It enhances the turnoff gain character¬ 
istics of the GCS and it also adjusts the 
power load line of the device to safe 
limits. The capacitance value is slightly 
less than that used in conventional 
magnetos to supress arcing. The result¬ 
ant secondary voltage is higher under 
open circuit conditions and its rise time 
is a little faster. 

In figure 3 we have added a diode 
CRi with the cathode connected to the 
anode of the GCS and the anode con¬ 
nected to the cathode. The purpose of 
this component is to suppress the first 
negative excursion of the primary volt¬ 
age that occurs at time Ti, figure 2A. 
This is to prevent pre-ignition at this 
time, and is analagous to the closing of 
the breaker points prior to or at the 
beginning of primary flux buildup. 

Note that if a two legged coil core 
with the ignition coil mounted on the 
leading leg were used, the diode would 


occur in the right relationship to the 
primary pulse. This relationship is 
assured by making the pole pieces of the 
trigger coil group and the associated 
poles of the trigger coil magnet group 
the correct width. The narrower the 
poles, the shorter the time between the 
positive and negative peaks of the 
trigger pulse. 

Both laboratory and field tests are 
being conducted to evaluate these mag¬ 
netos. 

The design of these breakerless mag¬ 
netos is perhaps even more flexible than 
their conventional flywheel magneto 
counterpart. They can be made com¬ 
pletely interchangeable with a conven¬ 
tional unit. They can make use of the 
conventional ignition coil, or the coil 
parameters may be adjusted within 
reason to control rise time, energy, and 
spark duration. The approach lends it¬ 
self to magnetos with internal or exter¬ 
nal ignition coils and the triggering 
components may be either internal or 
external. In the case of abnormally hot 
running applications, the electronic com¬ 
ponents may be remotely mounted in a 
cool location. Since the semiconductor 
devices involved are the silicon type, a 
mounting location remote from the 
normal location is not a necessity un¬ 
less the application is one which gener¬ 
ates excessive temperatures. 



IDEAL XMAS GIFT! 

Transistor Kits and 
Projects 

Enable you to master electronics 
in all 3 phases 

1. Theory: Our monthly magazine, “Transistor 
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advanced projects—all with complete ex¬ 
planations. 
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one each on 1, 2 and 3 transistor modules. 
These volumes indude explanations of how 
transistor modules work, and how they are 
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trols, computer and other electronic devices. 
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transistor radio (superhet) and how it 
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Also—just out from U.S.A., the two basic 
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Course—“Basic Electronics” and “Funda¬ 
mentals of Transistors”—the most thor¬ 
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ever produced on these subjects. 
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are removed with our “Electronic Maths 
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By W. N. Williams and M. Meechan 


Here is a unit which should especially interest those who are 
called upon to provide amplification in halls and churches. 
Over and above normal speech reinforcement, it will fill the 
listening area with good quality stereo music. If required, 
it can readily be set up to provide a powerful beam of sound 
from a 4-speaker, line source system. 


Recently, the writer was faced with 
a personal need for a public address am¬ 
plifier capable of good quality reinforce¬ 
ment of speech and music from stage, 
with an additional input channel for re¬ 
corded music or sound effects, from 
pickup or external tape system. 

The original intention was simply to 
put together the 17-watt public address 
amplifier from our May, 1958, issue 
and, with this in view, w e secured the 
relevant metalwork and front panel 
label. (It is still selling well in 1966!) 
For the loudspeaker, we intended to use 
four Magnavox 6WRs in the line-source 
box (or something like it) described in 
December, 1961. 

And then we got to thinking. If we 
were going to the trouble of building 
an amplifier, we should maybe study the 
subject more closely and perhaps come 
up with something a little different; 
something that might appeal to another 
group of readers! 

One aspect of public address came 
immediately to mind; Most audio enthu¬ 
siasts, these days, have large numbers 
of stereo records in their collection but 
when these are played in a public hall 
or church, it is usually over a mono 
system, the recordings thereby losing a 
good deal of their natural impact. This 
is irksome to the audio enthusiast, to 
say the least. 

Why not a stereo public address sys¬ 
tem, which would do the records justice? 

Fair enough, but what ajfeout the mic¬ 
rophone channel? Few enthusiasts have 
stereo microphones worthy of the name, 
and few need them anyway. For most 
purposes, a single good quality mono 
mic. is all that is required, at the pulpit, 
rostrum or centre-front stage. 

Then, perhaps a stereo-amplifier could 
be fed from a stereo pickup and a mono 
mic. using a couple of potentiometers, 
as usual, and a resistance mixing sys¬ 
tem? 

A few moments with a scrap of paper 
showed that this would present no diffi¬ 
culties. The amplifier could have the 
normal “mic” and “pickup” volume con¬ 
trols on the front, along with a normal 
“tone” knob. Speech and music could 
be controlled independently or mixed. 


with the feature, unusual for public ad¬ 
dress, that the music would emerge in 
full stereo. 

What about the loudspeakers? 

A 4-speaker line-source system is not 
exactly cheap, even using the 6WRs’ 
smaller-muscled brother, the 6PIX. The 
need to provide two such systems would 
be likely to deter all but the most 
affluent enthusiasts or groups. 


6WRs, or their possible equivalents in 
other makes? 

Quality and power handling capacity 
would be unaffected and, in most cases, 
thev could be placed, one in each front 
corner of the hall or church. So placed, 
two advantages would be gained: 

1. Music would be reproduced in full 
stereo. 

2. Assuming a centrally placed micro¬ 
phone and proper cone phasing, ampli¬ 
fied speech would appear to come from 
the microphone position, rather than 
from the individual loudspeakers. This 
is as it should be. 

The arrangement, carried promise of 
a bonus: In situations which called for 
the full beaming effect of a 4-speaker 


w "- r me iuji untuning eiicti ui a H-speaxer 

At the same time, we could not gener- line source, the two boxes could simply 

(» ^nthneioem fni- oilnnantin n U/. ~ - _ C il . 1 T a . 


ate much enthusiasm for suggesting a 
loudspeaker system lacking the good 
comparative quality and the directive 
properties of the line-source unit. 

And then came the idea that appealed 
immediately. Why not split the 36-inch 
tall line-source cabinet into two separate 
18-inch units, each containing two 


be placed one on top of the other. It 
would then operate as a 4-speaker unit, 
powered from total output of two ampli¬ 
fiers with mono speech and, effectively, 
mono music. 

Everything to gain and nothing to 
lose, as it were! 

But what about the amplifier? Would 


The completed amplifier , pictured at the top of the page , looks very 
much like its mono ancestor . Removal of the cover, however, reveals 
a quite different layout with one valve less than the earlier unit! The 
EF86 microphone preamplifier is at the top right of the picture . Note 
the insulated, voltage-doubler type filter capacitors and, on the rear 
of the chassis , the loudspeaker outlet sockets. 
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TTC DYNAMIC MICROPHONES 




B1053 (dual impedance) • Uni¬ 
directional • With ON-OFF 
switch. Impedance: 600 ohms, 
50,000 ohms. Sensitivity: -72 
db at 600 ohms, -53 db at 
50,000 ohms. Response: 50~ 
15,000 cps. Cord length: 6 feet 
(2 pcs.) $22.50. 


available from your 
retailer 


B1052 (dual impedance) 
• With ON-OFF switch. Imped¬ 
ance: 600 ohms, 50,000 ohms. 
Sensitivity: -72 db at 600 ohms, 
-53 db at 50,000 ohms. Re¬ 
sponse: 50~15,000 cps. Cord 
length: 6 feet (2 pcs.). $15.00. 


sole 

australian 


H. ROWE 


B1051. Impedance: 50,000 
ohms. Sensitivity: -57 db. Re¬ 
sponse: 50~13,000 cps. Cord 
length: 6 feet — $9.75. 

Matching desk & floor stands 
can be supplied for these 
quality Dynamic Microphones. 

adelaide brisbane 
hobart melbourne 
perth Sydney 




FILL IN AND 


POST COUPON 


TODAY TO 


MARCONI 

SCHOOL OF 
WIRELESS 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications . 
of A.W.A., can train you to qualify 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

SYDNEY: 47 YORK STREET, SYDNEY 2 0233 

CLASSROOMS AND OFFICES: 21 Pier St. (below Goulburn St.) Sydney- 


Please send me without obligation your prospectus 

NAME. 

ADDRESS. 


MARCONI SCHOOL OF WIRELESS 

Conducted by 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


MS3 53 
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this mean a chassis half again as large, 
with the parts multiplied everywhere by 
two? If it did, the scheme would lose 
much of its attraction. 

Hopefully, we took a closer look at 
the original chassis. 

First off, it became apparent that, 
with modern circuit techniques, we 
could pension off the valve rectifier in 
favour of silicon diodes. Further, with 
6GW8’s now available, each containing 
a triode and a power pentode, the basic 
stereo push-pull amplifiers could be pro¬ 
vided by four such valves in line along 
the front of the chassis. 

Provided we did not sacrifice too much 
gain in signal mixing and negative feed¬ 
back, it should be possible to feed these 
ampJ'fiers directly from a stereo crystal 
or ceramic pickup. 

That would leave the remaining hole 
near the front edge of the chassis for a 
microphone preamplifier stage. 

In short, we could reasonably envisage 
a stereo public address system with one 
valve envelope less than the original 
mono unit and with a total power out¬ 
put of about 24 rather than 17 RMS 
watts. 

Next the power transformer. 

Examination of the catalogues indica¬ 
ted that, on much the same core and 
stack as the original full-wave trans¬ 
former, it was now possible to obtain a 
voltage doubler type rated to deliver 
about 310 volts DC to the input of the 
filter at up to 150 milliamps. Such a 
transformer could be expected to cope 
with the demands of four 6GW8’s— 
assuming a normal speech and music 
signal and a current which seemed dis¬ 
inclined, upon subsequent measurement, 
to rise much above 135 milliamps. 

This, in fact, would leave a margin 
for a modest external mixer or pre¬ 


Though relatively simple for the job it is intended to do, the amplifier 
will give results, with a high quality ceramic pickup, not far short of 
specialist hi-fi standards and a long way ahead of commercial domestic 
radiograms. With a high quality microphone, reproduction of speech and 
stage music should be outstanding. We plan io have more to say, next 
month, about a loudspeaker system to suit . 


amplifier, where such might later be 
required. 

Typically, the A&R power trans¬ 
former PT-5891 and the Ferguson PVD- 
111 are rated to deliver this order of HT 
output, with two heater windings, each 
rated at 6.3V 3A. Since the proposed 
amplifier would require little more than 
3A total heater current, the reduced 
wattage load could be expected to add 
substantially to the margin of HT drain, 
in terms of total transformer loading— 
and heating! 

The Ferguson PVD-105 would also 
seem to be a reasonable choice. This is 
rated to deliver 125mA equivalent DC 
load from the full 146V secondary wind¬ 
ing but, on a wattage basis, it is reason¬ 
able to assume that a good deal more 
than this could be drawn from the 126V 
section of the winding. Again, there is a 
wide margin of heater rating over actual 
load. 

With power transformers of this 
general class taking up no more than the 
original chassis space, it soon became 
evident that there would be room on the 
chassis for two modern grain-oriented 
output transformers, as used in other 
stereo projects from our own and the 
Mullard laboratories. 

Again, there is a choice of at least two 
almost exactly equivalent types: The 
Ferguson OP-412 and the A& R OT- 
4005. Both have multi-tapped second¬ 
aries and both have tapped primaries, 
allowing the output valves to be operated 
in the ultra-linear mode. 

ELECTRONICS At 


Both are rated as 7-watt types but this 
rating extends to 30Hz for high fidelity 
applications. We had no hesitation in 
considering them for a 12-watt public 
address application, where frequencies 
below about 60Hz would be of little 
consequence. 

The ultra-linear mode is most signifi¬ 
cant in that it renders the amplifier less 
dependant on a high order of conven¬ 
tional negative feedback, thereby allow¬ 
ing good overall gain to be preserved. 

Having positioned the output trans¬ 
formers, it was only necessary to locate 
the main voltage-doubler capacitors and 
the filter choke, and the major compo¬ 
nents were all safely accounted for. The 
filter choke, by the way, is a “television” 
type, characterised by very low DC re¬ 
sistance (70 ohms), the Ferguson F2/5 
200 being an obvious choice, or the 
equivalent A&R unit. 

In actual fact, we adapted the original 
17-watt amplifier chassis for our proto¬ 
type but it is our intention to issue a 
chassis blueprint for the unit, so that 
suitable metalwork should be available 
by about the time this article appears in 
print. 

Along the front of the chassis, the 
controls are exactly as for the original 
mono unit and the same label can be 
used. Behind the panel, however, a tan¬ 
dem pot is used tor the pickup volume 
and the tone control, a single pot serving 
for the mic. volume control. 

A double-circuit input connector is 
necessary for the pickup, of course, and 
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WARBURTON FRANKI 

SPECIALS 


EVEREADY No. 3 
SCIENCE KITS 

Well boxed, with 31-page comprehensive 
instruction book, also leaflets on “How 
Radio Works,” “How Transistors Work” 
and “How Batteries Work.” 

With this Kit you can build 12 different 
transistor sets. 

No soldering or tools required. 

Everything supplied — Transistors, Diode, 
Tuning Condenser, Crystal Earpiece, 
Ferrite Rod Aerial, Condensers, Resistors, 
Battery Connecting Wires, Clips, etc. 

$6.95 including postage. 


DOUBLE WOUND 
STEPDOWN TRANSFORMERS 

240/6.3 volts at 1 amp. 

$1.00 plus pack, and post. 10c. 

RECTIFIERS 

Bridge type, Contact Cooled, up to 20 
volts at 1.5 amps. 

$1.10 plus pack, and post., 5c. 

The above transformer and rectifier could 
be used together to make a low-voltage 
D.C. power supply. 

PURCHASE ONE OF EACH AT THE 
CONCESSION PRICE OF $ 1.75 
the two, inc. pack and post. 


RECORDING TAPE 

7in 1800ft Synchrotape Plastic Base — 
Slotted Spool. 

$3.95 inc. pack, and post. 


SWISS MONO TURNOVER 
CRYSTAL CARTRIDGES 

C/W Sapphire LP and Std. Stylii $3.00 
Ditto—with Diamond LP and Sapphire 
std. Stylii. . $5.00 

Stereo Version of above with Diamond 
LP/Stereo and Sapphire Std. Stylii 

$10.00 All post free. 

STEREO HEADPHONES 
MODEL SH-641 

Frequency Response 25—17K.C.S. 

Nominal Power—1 watt. Impedance will 
match—4 to 16 ohms. Boxed with con¬ 
trol unit and instructions. 

$9.95 inc. postage. 

HIRSCHMAN CAR AERIALS 

Made to clamp on window. Quick-release 

lever. 3-piece telescopic C/W 

lead and plug. Post free .. .. $3.25 


4" LOUDSPEAKERS 

Available with 3.5, 8 or 15 ohm Voice 
Coil. 

$1.95 inc. pack, and post. 


MINIATURE LOW VOLTAGE 
ELECTROLYTIC CONDENSERS 

2 to 100 mfd in 6, 12, 25 and 50 V.W. 

Bags of 25 assorted. 

$3.50 inc. pack and post. 


SILICON DIODES 

IN3194—400 P.l.V. at 750 M.A., 75c ea. 
or lots of 10 $6.90. 

IN3491—50 P.l.V. at 18 amps, either “K” 
or “A” to case, 95c each. 
IN3660—100 P.l.V. at 25 amps, either 
“K” or “A” to case, $1.50 each. 

Heat Sink Adaptors to suit IN3491 and 
IN3660—38c each. 

Any of above post free. 


WALKIE TALKIE SETS— 
3 Transistors 


frequency—Citizen Band 27.24 M.C. 
Crystal Controlled. 

Range—up to ^ mile according to terrain. 
$ 25.00 set of two. Post free. 


World Famous 

POLYPAKS $1 (10/-) 

Famous 1 dollar paks—brand new— 
no “rubbish.” Ideal for amateurs, 
beginners, servicemen, enthusiasts. 

1 30 carbon resistors, asst. Vi 
watt and 1 watt, presets too. $1 

2 20 asst, capacitors, 5 each 
paper, plastic, mica, ceramic. $1 

a 20 silver mica capacitors, inc. 

5 per cent values.SI 

A 20 styroseal plastic capacitors, 

20 per cent and 10 per cent. SI 
IT 100 Assorted Rubber Grom- 

J metts.SI 

£ 35 Assorted Vi watt Resistors 

v (English Erie).SI 

■J 25 Assorted 1 watt Resistors 

f (English Erie).SI 

Guaranteed A1 quality. Popular 
brands. 1 pak postage 4c (5d), 3 
paks, post free. 


NEW SIDAC 

(Silicon 

Symmetrical Diode) 

The SIDAC is a five layer semi¬ 
conductor device (NPNPN) having 
two terminals greatly simplifying AC 
control circuits. Being Bi-direc¬ 
tional, one SIDAC can replace two 
SCRs in conventional control sys¬ 
tems. In addition, blocking voltages 
are less temperature sensitive in the 
SIDAC and since there is reverse 
direction, voltage transients do not 
injure the device. Current surges 
also are less damaging than those 
encountered in SCRs as the current 
is not initially confined to a small 
area near a gate. The SIDAC is 
cheaper than comparable SCRs. 
Wiring the SIDAC is simplicity it¬ 
self. Either a parallel or series cir¬ 
cuit may be used and a specially de¬ 
veloped pulse diode is available with 
suitable pulse transformer. 

TYPE K5B20— 

Normal (R.M.S.) 

Circuit Voltage—240—R.M.S. 
Current Capacity—5 amps $4.25 
PULSE DIODE type K2C $1.00 

PULSE-TRANSFORMER .$1.50 

Post Free 

NOTE: A circuit is available for 
making a 1,000-watt Light Dimmer 
using the K5B20, K2C, pulse trans¬ 
former and a few resistors and con¬ 
densers. Write or call for a copy. 


TELEPHONE SETS 

Replica of P.M.G. Handset—Loud 
Bell to Call—Very Clear Sound. 
Supplied boxed with batteries and 
48ft of connecting wire. Distance 
apart may be up to 2,000ft by using 
heavier wire. Set of two. 

$13.50 

Post free. 


<$?/ WARBURTON FRANKI 


220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) [ 

Please include postage or freight with all orders. OPEN SATURDAY MORNINGS. 



64 


ELECTRONICS Australia , November, 1 966 













































[MIC. SAIN 


TONE! 


Pickup gain 


[filter choke 


[SPEAKER TERMINALS 


- - - -JFrj 

gV3^ 


%|V4bp 

-.f jfVSn* 

k ' l 

drWm* Mum 




srcsl 


we used a 3-pin DIN plug and socket for 
the purpose. 

At the rear of the chassis, in the long 
cutout, we mounted 6 tip-jacks and 
plugs: blacks for the respective “com¬ 
mons,” reds for the two 15-ohm connec¬ 
tions and another colour for the inter¬ 
mediate impedance outlets—in our case 
8 ohms. 

The connections could also be wired 
to a socket mounted in the adjacent hole, 
if required. 

Alternatively, this hole can be used 
for a socket to supply an auxiliary pre¬ 
amplifier or even to accommodate a 3-pin 
mains receptacle to operate an associated 


An underneath view of the completed amplifier. Note the ganged 
controls for pickup volume and tone and the resistance mixing com - 
ponent located near the pickup input socket. Diagrams on the following 
pages show the components on the main tagboard; also the wiring, at 
bottom right, to do with mains and HT supply. 


turntable. The original mono chassis had 
an additional provision for a supply out¬ 
let at one end of the chassis. 

In general, the basic circuit follows 
closely along the lines of the well-proven 
101 and 106 Playmasters, with one triode 
in each channel serving as a voltage 
amplifier, and the other as a phase- 
splitter, driving the respective pairs of 
output pentodes. 


In this case, a conventional top-cut 
tone control has been provided, along 
with signal mixing and control facilities 
to the two input grids. The impedance 
of this latter network has been kept high 
deliberately, to preserve reasonable bass 
response with modern stereo ceramic or 
crystal pickups. The high impedance 
gives rise to a “Miller effect” loss of 
about 4dB at lOKHz, which is of no 


PARTS LIST 




1 Chassis with sloping front. (See 
text.) 

1 Front panel 10\in x 3in. 

1 Ventilated cover to suit. 

1 Power transformer, voltage 

doubler type, secondary 126 volts 
AC, for 150mA DC. 6.3 volts at 
3 amps., centre tapped. 6.3 volts 
at 3 amps. (See text.) 

1 2.5 henry 200mA filter choke. 

2 Output transformers. (See text.) 

5 9-pin miniature valve sockets. 

4 6GW8 valves. 

1 EF86 valve. 

2 Power diodes, OA210, IN1763, 
IN2094, etc. 

RESISTORS 

1 5 ohm 10 watt. (See text.) 

2 100 ohm i watt. 

1 100 ohm pre-set slider type. 

2 150 ohm 2 watt. 

1 1 2.2K i watt. 

I 


4 2.7K i watt. 

3. 4.7K i watt. 

1 6.8K 1 watt. 

2 8.2K i watt. 

2 15K * watt. 

1 47K i watt. 

4 100K i watt. 

3 220K i watt. 

11 1M i watt. 

1 4.7M 1 watt. 

2 1M-1M log ganged potentio¬ 
meters. 

1 1M log potentiometer. 

1 16uF 350VW electrolytic. 

3 25uF 3VW electrolytics. 

2 50uF 25VW electrolytics. 

1 50uF 350 VW electrolytic. 

1 lOOuF 350VW electrolytic. 

2 lOOuF 350VW insulated electro¬ 
lytics (for voltage doubler). 

1 47pF plastic or ceramic (not high 

K). 

2 150pF plastic or ceramic (not high 


2 220pF plastic or ceramic (not 
high K). 

2 .0047 400V polyester or plastic . 

1 .047uF 400V polyester or plastic. 

5 .022uF 400V polyester or plastic. 

SUNDRIES 

1 section of miniature tagstrip (40 
connections), 2 3-lug, 1 5-lug, 1 10- 
lug tagstrip, 2 lin fibre rod spacers, 
blind-tapped l/8in Whit, each end, 2 
carrying handles, 3 knobs, 1 bezel 
and lampholder, 1 6.3V 0.3A lamp, 
1 SPST toggle switch, 2 microphone 
input connectors, 1 3-pin DIN plug 
and socket, 6 loudspeaker output 
plugs and sockets, length of 3-core 
mains flex and 3-pin plug, length of 
co-axial cable, mains flex strap, rub¬ 
ber grommets, hook-up wire, tinned 
copper wire, spaghetti sleeving, sol¬ 
der, nuts, bolts, washers and solder 
lugs. 
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It’s in the Army now 


CMC’s counter has joined up! The 

first and only solid-state counter 
fully militarised to meet Mil 
Specs. 

If you want the safety of a 
counter providing full Mil Specs 
reliability at a price surprisingly 
close to a commercial counter, 
then check these specs; 0 to 
100 Mc/s frequency range; oscilla¬ 
tor stability of 1 part in 10’; 
meets or exceeds MIL-E-16400, 
including appropriate tempera¬ 


ture, humidity, vibration, shock 
and R.F.I. specs; built-in time 
interval measurement. Three mili¬ 
tarised plug-ins available: 500 
Mc/s heterodyne converter, 3 Gc/s 
heterodyne, and a 15 Gc/s trans¬ 
fer oscillator. 



Designed and built by CMC, 
whose many years of experience 
and development of counters have 
placed them first in the techno¬ 
logical field. Besides the Model 
880, they produced the first all¬ 
solid-state counter, the first all¬ 
silicon solid-state counter, first 
10-line-per-second low-cost 
printer, first dual plug-in counter, 
and numerous others. 

Write today for a complete spec 
sheet on the new Model 880. 


Engineering Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 47 YORK STREET, SYDNEY — 2 0233 


MELBOURNE BRISBANE ADELAIDE 

67 9161 4 1631 51 0111 


PERTH LAUNCESTON 

28 3425 2 1804 
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great consequence for even good quality 
PA work. 

A check in our laboratory indicated 
that, with typical recorded material, 
there was sufficient gain through the 
mixer to load up the amplifier with all 
the ceramic pickups we had on hand. 
With crystal pickups, there is gain to 
spare. 

The microphone preamplifier is per¬ 
fectly straightforward, giving ample gain 
for use with any likely crystal or high 
impedance magnetic microphone. 

The resistance-capacitance filter at the 
microphone preamplifier grid is intended 
to provide some protection against break¬ 
through of modulated RF carriers, from 
broadcast stations or, more particularly, 
radio controlled cabs which are likely to 
drop a fare outside a public hall, then 
ask by radio for the next assignment. 

Their conversation with the Base may 
be entirely relevant to their occupation 
but highly inappropriate if relayed over 
a PA, system inside the hall! 

The twin microphone inputs, by the 
way* need not be taken too seriously but 
they can be of use where two identical 
microphones are employed, which can 
logically be operated in parallel. 

We made no attempt to provide for a 
balance control between the stereo chan- 
nek, as much as anything because we 
could not afford to lose the 6dB or so of 
gain which a balancing system usually 
involves. 

Provided the two amplifiers are identi¬ 
cal, there should be very little difference 
in gain between them; in our prototype, 
it was barely measurable, let alone 
audible! 

In the unlikely event of a difference 
being apparent, it could be most easily 
compensated, when first testing the 
amplifier, by shunting down one or other 
of the feedback resistors. 

With mono signals from the mic. 
preamplifier, the balance should be pre¬ 
served automatically. If you are unlucky 
enough to strike a pickup with gross 
imbalance between its two halves, it 
should be possible to cut back the 
loudest channel by inserting a resistor 
of 100K or so in series with the appro¬ 
priate active lead. 

A point worthy of mention is the 5- 
ohm resistor in the HT rectifier circuit. 
With the PT-5891 and PVD-111 power 
transformers mentioned earlier, the re¬ 
sistor is not necessary, either to limit 
peak current or DC input to filter. A 
resistor may need to be included, where 
specified for other types of transformer, 
or to limit the DC input to filter where 
it might exceed 315 volts. 

Coming to the constructional side, the 
layout of the major components will be 
obvious enough from the above-chassis 
view. 

The power transformer should be 
mounted so that the mains and second¬ 
ary leads come through adjacent to the 
rear of the chassis, the heater leads to¬ 
wards the sockets. 

The two output transformers mount 
with their cores deliberately at right 
angles to that of the power transformer 
and with their windings in the horizontal 
plane, as distinct from the vertical plane 
of the winding in the power transformer. 
Purpose of this orientation is to minim¬ 
ise direct hum pickup from the power 
transformer field. 

In both cases the output transformers 



The arrangement of components 
on the main tagboard . It can most 
conveniently be pre-wired 


mount with the secondary leads coming 
out the side remote from the power 
transformer. Where soldered connect¬ 
ions are called for, it may be wise to 
attach leads to the innermost trans¬ 
former before mounting, and before 
access to the lugs is impeded. We 
brought out leads from the “common,” 
8-ohm and 15-ohm lugs, as being the 
ones we would most likely require. 

The voltage doubling filter capacitors 
can also be mounted, at least one of 
them needing to be insulated to conform 
to the circuit requirements. 

Mount the four 6GW8 sockets with 
the blank space towards the rear of the 
chassis. The EF86 could use the same 
orientation but we chose to rotate it 
slightly to bring the grid pin (9) im¬ 


mediately adjacent to the component 
tagstrip. 

As apparent from the lead picture, 
the completed amplifier was fitted with 
a perforated protective cover, held in 
place with two screws at each side. We 
used screws and nuts in preference to 
self-tappers but this can be a matter for 
individual choice. The cover shown is 
less tall that the one originally sold for 
the 17-watt P.A. system, measuring 4± 
inches deep, plus the i-inch holding 
flange. 

Also available for the chassis is an 
underside plate, which will seal off the 
bottom, being held in place by self¬ 
tapping screws. It can be fitted, as 
desired, with rubber feet or a felt pad, 
to minimise risk of marking surfaces on 
which the amplifier may be rested. 

Underneath the chassis, the filter 
choke mounts across the corner, hand¬ 
ily out of the way of other components. 
In fact, we positioned one mounting bolt 
so that it could also serve to hold the 
perforated cover in position. 

On the sloping front edge of the 
chassis are mounted the three controls, 
the two microphone connectors, the DIN 
socket for pickup input, the toggle off- 
on switch and the indicator bezel. Note 
that we had to turn the light bracket 
sideways so that it would not protrude 
below the base of the chassis. 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq mad* from 
ultra fine Cellulose Acetate Fibres that give* 
high efficiency for Sound Absorption. 
"INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at Uox sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd.. 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 

Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories. 81 
Flinders St. 

PERTH—General Accessories, 48 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. • 
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OSCILLOSCOPE 
MODEL 539 



FEATURES 

* 5c/s to 1 Mc/s 

* LOW COST 

* PORTABLE 

* RELIABLE 

* PRINTED CIRCUIT 

* WIDE SWEEP 


Price: $110.00 plus 12i per cent Sole* To* 
F.I.S. All State Capital Cities. 


The KIKUSUI 539 is a simply operated oscilloscope designed for compactness and portability. It 
uses a 3” cathode ray tube while printed circuits and rugged construction ensure reliability and ease of 
service. 

The vertical amplifier is stable with good characteristics; it uses a wide band push-pull circuit. 
The horizontal amplifier has a wide continuously variable sweep. 

The 539 is provided with a convenient time base oscillator having a sweep covering lOc/s to 
lOOKc/s in steps with continuous variation between. 


Y AMPLIFIER: 


X AMPLIFIER: 


TIME BASE: 


SYNC: 

CRT 

POWER SUPPLY: 

DIMENSIONS: 

WEIGHT: 


SPECIFICATIONS 

Sensitivity: Better than 1 Volt p-p/cm at 1 Kc/s 

Response: 5c/s to lMc/s within -3db 

Attenuator: Steps: unity, .1 and .02 

(Frequency Compensated continuously variable) 

Input Z: 1 megohm shunted by 20pF max. 

Sensitivity: Better than 3V p-p/cm at lKc/s 

Response: 1.5c/s to 400Kc/s within -3db 

Input Z: 2.2 megohms approx shunted by 60pF max. 

Sweep Freq.: 10-100c/s: lOOc/s-lKc/s: 

lKc/s-lOKc/s: lOKc/s-lOOKc/s 
(Continuously variable between steps) 
Internal -f, —, Line, External 
3” 3KPI-F 

240V: 50/60 c/s: 36VA approx. 

4i” x 7i” x 13 5/8” 

11 pounds 


JACOBY, MITCHELL & Co. 

469-475 KENT STREET, SYDNEY 


Pty. Ltd. 

(26-2651) 



MELBOURNE: 

15 ABBOTSFORD ST., 
NTH. MELBOURNE. 
(30-2491-2) 


ADELAIDE: 

652 SOUTH ROAD, 
GLANDORE. 
(53-6117) 


BRISBANE AGENTS: PERTH AGENTS: , TASMANIAN AGENTS: 

T. H. MARTIN P./L., C. F. LIDDELOW & CO., K. W. McCULLOCH P./L. 
56-74 EDWARD ST. 252 WILLIAM ST. P.O. BOX 606G, 

(2-0555) PERTH. (28-1102) LAUNCESTON. 2-5322 
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The mains and HT wiring can conveniently be arranged as shown above . 
Unused secondary leads can be rolled up, with a scrap of tubing over 
the end to prevent accidental shorts . 


A miniature 3-lug tagstrip should be 
mounted alongside the DIN connector, 
using one of its holding bolts. This con¬ 
nector will provide a logical anchor 
point for the four 1-meg. resistors form, 
ing the mixing circuit and for the shield¬ 
ed leads which run away to the respect¬ 
ive triode grids. 

By keeping the leads short and the re¬ 
sistors tucked fairly close in to adjacent 
earthed metalwork, there is no problem 
with hum pickup or instability. We had 
been prepared to drop a shield over the 
assembly but, fortunately, it proved not 
to be necessary. 

At the rear of the chassis are the four 
banana sockets for connection to the 
loudspeakers, as mentioned earlier in the 
text. 

Also near the rear of the chassis are 
a couple of tagstrips for terminating 
mains leads and some of the HT wiring. 
These tagstrips are diagrammed for your 
guidance. 

As will be evident from the under¬ 
neath picture, most of the wiring com¬ 
ponents are mounted on a long tagboard 
running virtually the full length of the 
chassis. This board can be pre-wired 
and dropped into position with only a 
few external connections to be made. 

It is supported most conveniently on 
1-inch insulated pillars, tapped each end 
iin Whitworth. In the prototype 
amplifier, it proved convenient to screw 
one pillar onto a power transformer 
mounting bolt near one end of the strip. 
The other screws to a bolt installed for 
the purpose between the two output 
transformers. 

The end of the strip was left uncut 
in the prototype, to allow for possible 
circuit additions. It could be trimmed, 
however, if the space is needed for a 
socket providing an outlet at the end of 
the chassis for an external preamplifier. 

The only components attaching dir¬ 
ectly to the valve sockets are the 6GW8 
bias components and the RF filter at the 
grid of tne EF86 preamplifier. 

Near this valve also is the slider re¬ 
sistor for returning its heater supply to 
earth, the slider being mounted on a 3- 
tagstrip bolted to chassis. In many cases 
a fixed centre-tapped resistor would suf¬ 
fice but the slider gives the chance of 
hum-balancing, particularly if it is de¬ 
cided to associate a valve mixer-pre¬ 
amplifier with the unit. 

Note also that the earth wiring for 
the preamplifier is separate from the rest 
of the earth wiring on the tagboard and 
is returned ONLY to the earthed lug 
under the microphone input connector. 
This single-point earthing is aimed at 
minimising hum pickup, due to any pos¬ 


sible hum potentials within the steel 
chassis. 

For the remainder of the amplifier, 
the earthing procedures are not particu¬ 
larly critical, though we have associated 
the tagboard earths with the valve socket 
side of the chassis, keeping the main 
power supply earths to the rear. 

Perhaps the most critical part of the 
wiring is that involving the polarity of 
the output transformers and, with it, the 
polarity of the feedback system. 

We suggest that the secondary of each 
output transformer be wired to place 
the “common” terminal logically at 
earth potential, bringing out the alterna¬ 
tive impedance outputs as active leads. 

This may make it necessary to reverse 
the primary connections if, by chance, 
it turns out that the feedback is positive. 
In our prototype, we left the respective 


screen and plate leads long enough to 
reach to either socket, merely spotting 
them in place. Note, however, that the 
plate and screen leads are associated in 
pairs; the outer lead and tapping from a 
particular side of the transformer must 
go to the same valve. 

The amplifier can be put into initial 
operation without the feedback leads. 
Then, to make it easy, short out one 
stereo channel and listen to a signal 
through the other. Now bridge in the 
missing feedback lead. If the volume 
level drops as the lead makes contact, 
the feedback is the right way round and 
the wiring can be made permanent. The 
second channel can be tested in the same 
way or simply wired the same way 
round, in terms of the circuitry and col¬ 
our coding. 

If connection of the feedback lead 
causes the signal level to rise or, more 
likely, causes the amplifier to emit a 
squeal, the plate and screen lead pairs 
must be changed over. Before trimming 
the leads and soldering them into posi¬ 
tion, repeat the test to ensure that con¬ 
nection of the feedback now causes the 
volume to drop. 

In our prototype unit, using the OP- 
412 transformer, the black and green 
leads run to the output valve fed from 
the phase splitter cathode, the yellow 
and blue leads to the one fed from the 
plate. 

And that, broadly, is about all there 
is to the amplifier proper. 

Next month we plan to have some¬ 
thing to say about loudspeaker systems 
suitable for use with the amplifier with, 
perhaps, some remarks about micro¬ 
phones, pickups and the use of public 
address systems in general. B 



AEGIS 

TESTED RADIO 
TV AND 

HIGH-FIDELITY PARTS 

AERIAL, R.E. and OSCILLATOR TUNING COILS. 

We manufacture and stock a complete range for the broadcast 
and shortwave bands (from 550 KHz and 30 MHz). 


I.F. 


TRANSFORMERS WITH B.F.O. COILS TO SUIT. 

AH popular frequencies available. 





HEAVY GAUGE HONEYCOMB TYPE INDUCTANCES. 

Supplied in the range 0.5H to 10.OH, for use in loudspeaker 
cross-over networks and other heavy duty low resistance 
applications. 

OTHER POPULAR AEGIS LINES. 

• R.F. and Video Peaking Chokes. 

• Feed-through and stand-off ceramic insulators. 

• Radio, TV and Instrument Kftobs. 

• Noise reducing Aerial Systems and Mains Filters. 

• Complete range of coil formers, tuning cores, etc;, available 
for the man who winds his own colls. 

• Vinkor type inductors to standard Mutlard designs also to 
special order. Write with details for quote. 

WRITE FOR CATALOGUE PRICE LIST! 


o 




Available from all good 
radio parts stores. 


AEGIS MANUFACTURING CO. PTY. LTD., 
347 Darebln Road, Thorn bury, N.17. 

Telephone 49-1017. 
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9499 — HURST & ASSOC. 


A68727 

A71686 


— 2951 (WW3) — 56-2 

A68738 



Take it from the top, Mac 


Stand this new Telefunken model 204E 
on its head — and that’s about the only 
time you’re in trouble. Otherwise, you 
can build it into that avant-garde ‘enter¬ 
tainment shelf standing up-ways, side¬ 
ways or front-end, because every control 
and socket is on the deck. The other 
attributes of a great tape-recorder — it’s 
got those, too. Separate and individual 
volume, tone and record-level controls. 
Track selector, multi and synchro-play 
on the one easy dial. Two speeds, 1 \ 



and 32 — at 74, your response is 40- 
18,000 C.P.S. Output? That’s big — 12 
watt push-pull, fully transistorised, push 
button operation. 

We could get a whole lot more technical 
— but then we guess you’d rather hear 
it on our fantastic — and we do mean 
fantastic — demonstration tape that fully 
explains and pinpoints every remarkable 
feature of the M204E. (You like it —* 
it's yours, dubbed on the free tape that 
goes with every recorder. In fact, this 
demonstration tape no sound enthusiast 
should miss hearing — it’s a rare enter¬ 
tainment piece in itself.) 

One final thing — bring hgr along when 
you come to look. She’ll tell you this 
Telefunken M204E model is just beautiful. 

And for once, she’s right — that Scan¬ 
dinavian oiled cabinet with satin-finish 
metal top deck looks C/IQfl 
pretty good. Price pHull (£245) 

TELEFUNKE 

AUSTRALIAN DISTRIBUTORS: 

W. C. WEDDERSPOON PTY. LTD. 

193 Clarence Street, Sydney, N.S.W. Phone: 29-6681 



ADELAIDE: K. W. Mayer & Co., Evans Bldg., James Place. Phone: 51-4546. PERTH: Musgroves Ltd., 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St., New Farm. Phone: 58-1014. 
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This is the second of the practical articles on 
the construction of an electronic flash unit. It 
covers flash tubes, reflectors, trigger circuits 
and their assembly; storage capacitors, 
batteries, circuit modifications for "half 
power"; a carrying case and the assembly of 
the components into a complete unit, and 
typical performance figures. 


Electronic Flash - The 
Complete Unit 


Before discussing the assembly of the 
complete unit it is necessary to consider 
a number of essentially practical matters 
concerning the components and hard¬ 
ware, such as flash tubes, reflectors, 
main storage capacitors, trigger circuits, 
etc. 

We have had an opportunity to test 
three different makes of flash tube 
during our experiments; two imported 
and one locally made. Availability of a 
least two of these, one local, appears to 
be good at the time of writing, with the 
position of the third one not yet clear. 

Regardless of the type used, the fol¬ 
lowing precautions should be observed 
to ensure good tube life. Due to what 
appears to be to be a distinctly non¬ 
linear characteristic of the discharge re¬ 
sistance of these tubes, it is desirable to 
include some form of current limiting 
device in series with the tube to restrict 
the very high peak current which flows 
at the moment of ignition. A small 
amount of resistance, such as normally 
provided by the lead from the main unit 
to the flash head, is generally sufficient. 

Most tubes are polarised, or have a 
definite anode and cathode, and this 
point should be clarified at the time of 
purchase. Usually, the cathode is the 
larger of the two elements, sometimes 
in the form of a wire spiral wrapped 
around the main lead wire, and some- 


By Philip Watson 

times as a flattened extension of the lead 
wire. 

Another point to consider is whether 
the tube can be expected to fire reliably 
on reduced voltage, assuming that this 
method of reducing power is to be em¬ 
ployed. We will have more to say about 
this later. In some cases it may be 
necessary to modify the trigger circuit so 
that it operates at the same energy level, 
regardless of whether the main storage 
capacitor is charged to the higher or 
lower voltage. 

The reflector, one of the main com¬ 
ponents which have proved a problem in 
the past, should be readily available 
from at least one source, in at least three 
varieties, by the time this article appears. 
We have also had an opportunity to try 
an imported unit which may become 
available, while there is also a chance 
that another Australian manufacturer 
mav go into production. 

Two of the three reflectors already 
available are four-inch diameter types of 
anodised aluminium, with a special 
“grained" surface which appears to give 
high efficiency and even coverage. One 


is sold blank for use with whatever tube 
the constructor may have available, 
while the other is specially designed for 
use with an imported tube handled by 
the same firm. In fact, a reflector, tube, 
protective plastic cover, terminal board, 
and metal housing can be purchased as 
a unit, ready for wiring if so desired. 

The third reflector is a larger—6in 
diameter—unit, which can also be sup¬ 
plied complete with tube, etc., if requir¬ 
ed. According to the makers the larger 
area gives an increased light output equal 
to about 1/3 stop—a useful amount if 
the slightly larger size is no objection. 

For the smaller reflectors the best 
position for the tube appears to be as 
close us practicable to the apex of the 
reflector. For the larger reflector the 
centre of the tube should be about 
liin from the front plane of the 
reflector. 

Where the tube has to be mounted in 
a blank reflector, the best approach 
appears to be to first drill a lin 
diameter hole in the apex of the re¬ 
flector and pass through it u iin counter¬ 
sunk screw, with the head “inside” the 
reflector. This screw is retained by a 
nut and serves the dual purpose of sup¬ 
porting a tag strip (which, in turn, sup¬ 
ports the tube) and retaining whatever 


The basic circuit reprinted from last month's issue. Various modifications 
are suggested in the text. 
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SPECIAL NOTICE 

All parcels sent Registered Post unless 
otherwise stated. Postage or freight must 
be Included with order. 


MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNIO 
SUBSIDIARY OP 
MOTOR SPARKS LTD. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES TBROVOBOVT 'VICTORIA AND RIVERiNA 


CHIEFTAIN 

TRANSISTORISED 

RECORD 


HIOKI MODEL SE 37B 

Multimeter with Push Button Switch 
System. With this meter required range 
can be selected quicker and with less 
risk of damage to meter than with any 
other type of meter. Sensitivity is 20,000 
O.P.V. DC and 8000 O.P.V. AC. 

Ranges are as follows:— 

DC Volts 0-1, 10, 50, 250, 500, 1000. 
AC 0-10, 50, 250, 500 1000. 

DC Current 0 to .5 10, 50 ma. 
Resistance 0-5K, 500K, 5 meg ohms. 
Capacitance 250 PF to .02 mfd. 
Dimensions—5$ x 2 x 3J inches. 
Weight 111b 5oz. 

PRICE $ 17.50 


PRICE $ 6.00 


3 Speed . . . Battery operated from 
4-950 torch cells ... 4 transistors with 
turn-over crystal cartridge .., Excellent 
tonal reproduction . . . Smart, modern, 
compact vinyl-steel plate cabinet in two 
tone colours . . . Lightweight, handy 
to carry ... Ideal 
for the teenagers. 


$ 35.70 


BRAND 5 RECORDING TAPE 


BRAND 5 RECORDING TAPE. 

Made in the U.S.A. by Ferrodvna- 
mics Corp. Incorporating the follow¬ 
ing features:— 

NEW IMPROVED DRY 
SYNTHETIC LUBRICANT 
No Flake Off, Peeling or Deposit on 
Guides and Heads. 

INCREASED OUTPUT 
Reduced Distortion at same recording 
level. 

IMPROVED FREQUENCY 
RESPONSE 

Sharper, Brighter Recordings. 

IMPROVED UNIFORMITY 
Lower Modulation noise. 


NEW STURDY ONE-PIECE QUICK 
THREADING REEL 

Stable, Warp-free Operation. 


SPECIAL 

INTRODUCTORY 

PRICE 

200* x 3" 

1.0 Mil 

Acetate 

0.65c 

300* x 3” 

0.5 Mil 

Polyester 

0.99c 

600 x 5” 

1.5 Mil 

Acetate 

$1.80 

900’ x 5” 

1.0 Mil 

Acetate 

$1.98 

1200’ x 5f 

” 1.0 Mil 

Acetate 

$2.55 

1200’ x 7’ 

’ 1.0 Mil 

Acetate 

$2.50 

1800’ x 7” 1.0 Mil 

Acetate 

$2.99 

2400’ x 7” 

0.5 Mil 

Polyester 

$4.65 


ELECO 3000 

ELECTRONIC ALARM KIT 

Simple and easy to construct, no Elec¬ 
tronic knowledge required . . . either 
of the following can be constructed. 

1. Burglar Alarm. 

2. Car Alarm. 

3. Automatic Door Signal. 

4. Mail Delivery Call. 

5. Light Alarm. 

6. Water Level Alarm. 

7. Rain Alarm. 

PRICE $ 16.00 R.C.U.H. 


HIOKI TH-P60 MULIMETER 


A pocket size multimeter, size only 2Ain 
x 4in x l|in. Bakelite case, weighs lOoz 
Sensitivity 2000 O.P.V. Ranges 0-5, 50, 
250, 750, AC Volts, 0-5, 50, 250, 750 
DC Volts. 0-250ma. DC Current 
0-1000 ohms Resistance. 
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kind of housing is to be used for the 
whole assembly. For this latter reason 
the screw may need to be several inches 
long. 

Two large holes are then made either 
side of the apex hole to accommodate 
the legs of the flash tube. The best 
way to make these appears to be to 
initially drill two small holes, just large 
enough to take the lead wires, then 
enlarge the holes with a fine round file 
until they are large enough and in the 
correct position to pass the glass tube. 

The tag strip is secured between two 
nuts on the apex screw and the tube 
lead wires are trimmed to a suitable 
length and soldered to convenient tags 
on the strip. Try not to bend the wires 
near the glass. 

A fourth hole will be necessary to 
pass the trigger lead, and this should 
be made large enough to accommodate 
a nylex insulating sleeve. Since the 
voltage is quite high it would be best 
to use two pieces of sleeving, one large 
enough to suit the trigger lead and 
another piece large enough to encom¬ 
pass both. 

Next to be considered is the main 
storage capacitor. The original 100 joule 
design envisaged using a total of 800uF 
operating at 500 volts, and some small 
stocks of locally made capacitors of this 
general type were located. In accor¬ 
dance with normal practice, these were 
in 400uF (50 joule) units, two being 
used in parallel for 100 joules. 

Subsequently, we discovered a small 
stock of imported (Plessey) units, rated 
at 500uF, 450V (50 joules) and a lot 
of our developmental work has been 
done with a pair of these. A major 
point in their favour is their small size, 
1.75in diameter by 4.5in high. This 
is only about half the size of any other 
units we have seen, and makes a sig¬ 
nificant difference to the finished unit. 

Further investigation showed that the 
local distributors were quite willing to 
import stocks of these or any other 
version of flash capacitor we thought 
would be suitable. A study of the cata¬ 
logue showed that there was available 
a 500uF plus 500uF, 450V unit, measur¬ 
ing only 2.5in diameter and 4.5in high, 
or a total of 100 joules in the same 
space needed for 50 joules in most of the 
capacitors we had seen. It seemed 
ideal for a 100 joule unit. 

As a result of these discussions the 
local distributors have placed an order 
for a substantial quantity, the first de¬ 
livery to be by air freight immediately 
they come off the production line. At 
the time of writing a few samples have 
just come to hand and good stocks 
should be on hand by the middle of 
November. 

The slightly lower operating voltage 
of these capacitors does not present a 
problem in itself, the power suoply being 
easily adjusted, by means of R8, to de¬ 
liver this voltage. However, it may make 
the system less suitable, in some cases, 
to any method of light reduction invol¬ 
ving reduced operating voltage. We will 
have more to say about this later. 

The trigger circuit is relatively simple, 
but its operation is worth discussing. The 
resistors R9 and R10 form a voltage 
divider across the main supply, with 
about 150 volts at the junction. During 
the charging cycle C4 is charged to the 
voltage at the junction, the circuit being 
completed via the primary winding. 

When the camera contacts are closed 


R10 is short circuited and C4 is con¬ 
nected directly across the primary wind¬ 
ing. The resultant heavy discharge pro¬ 
duces a high voltage pulse in the sec¬ 
ondary winding, which ionises the gas 
in the flash tube. 

The circuit is simple enough in con¬ 
cept, but involves a number of compro¬ 
mises in practice. In particular, it is 
necessary to ensure that, on the one 
hand, the circuit operates at an energy 
level high enough to ensure reliable fir¬ 
ing in all circumstances but, on the other 
hand, does not impose an unnecessarily 
heavy load on the camera contacts. 

This particular circuit was evolved by 
Mr Longfoot, of the Philips organisation 
after careful study of all the factors, and 
on the basis of considerable overseas re¬ 
search, and appears to be a very satis¬ 
factory compromise. Later, we will dis¬ 
cuss the alternative circuit developed by 



Close-up of trigger circuit assem¬ 
bly on the rear of reflector. 


correctly in accordance with quite simple 
instructions. 

For the user’s convenience as much 
as anything, it is desirable to keep them 
on charge at all times, and this is quite 
permissable provided a suitable “trickle” 
rate is selected. On the other hand, they 
will not suffer any permanent damage 
if they are left for long periods without 
the benefit of such a charge. They 
will suffer internal discharge in such cir¬ 
cumstances, and it may be necessary to 
re-cycle them two or three times in 
order to restore full capacity. This could 
be inconvenient, but no permanent dam¬ 
age would result. 

The manufacturers recommend that 
these cells be charged at a constant 
current equal to the 10 hour rate (1/10 
of the amp hour figure) for 14 hours 
to fully charge a battery. However, no 
serious harm would result if this rate 
was continued for several hours more up 
to, say, another 14 hours. 

After that, the cells may be kept in a 
near full charged condition by trickle 
charging at between the 50 hour and 
100 hour rate (1/50 or 1/100 the amp 
hour figure). 

For example; a 1 amp hour cell 
should be fully charged in 14 hours at 
a charge rate of 100mA. After that 
it may be maintained in condition by a 
trickle charge of between 5 and 10mA. 

These cells have a long working life 
and an almost indefinite shelf life, 
making them ideal for the amateur 
photographer who may use them only 
Intermittently with long periods of idle¬ 
ness in between. 

The working life is markedly effected 
by the nature of the discharge/recharge 
cycles. Shallow cycling will give much 
longer life than deep cycling and the 



Typical reflector and reflector! tube assemblies currently available . The 
small ones are 4in diameter, the large one 6in. 


Mr Longfoot, using a thyristor, aimed at 
reducing contact current even further. 

Trigger transformers should be avail¬ 
able from the same manufacturers who 
are supplying the oscillator transformer, 
but one is also available from one of 
the tube and reflector suppliers. Although 
not to the Philips specifications, it ap¬ 
pears to be similar and a perfectly satis¬ 
factory unit. 

As intimated earlier, the flash unit was 
designed around a battery made from 
readily available nickel-cadmium cells. 
Six cells are used, giving a nominal volt¬ 
age of 7.2. For the benefit of those not 
familiar with them a brief summary of 
their characteristics may be helpful. 

These cells are completely sealed, and 
the chemical action is entirely self con¬ 
tained. This means that they need no 
maintenance in the chemical sense, it 
being only necessary to charge them 


figures for half discharge/recharge cycles 
would normally be about three times 
those for full discharge/recharge cycles. 
Shallower cycling will give even better 
results. For this reason it is wise to 
choose a battery with a capacity in ex¬ 
cess of requirements, other than on an 
occasional or emergency basis. 

For this project there are a number 
of button type cells available, of vary¬ 
ing amp hour capacity, which will en¬ 
able the individual constructor to select 
a size to suit his requirements. Typical 
of these is the Eveready N40T cell, 
which is just under 2in diameter, .394in 
thick, weighs 2oz, and has 1 amp hour 
capacity. Six of these make a stack 
2.5 in high (after allowing for inter¬ 
connecting leads) and weighing 12oz. 

Larger versions of the same cell are 
the N41T and the N43T, having 2 amp 
and 3 amp hou r capacity respectively. 
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GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 Clarence SI., city, and Liverpool Stores 
443 Concord Road, Rhodes. 73-0211 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. • Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Price $13.50 per pair 


Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


SPECIFICATIONS: 

• Output Power: 8 Watts, 4 Watts per 
channel. • Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hum and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2, 1S315 x l (Silicon 
Rectifier). • Dimensions: 9|in x 6iin 
x 3in. • Weight: 5.11b. 

Price $32.50 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2. $1.75 

Radio Servicing No 3.$1.50 

Fault Finding No. 4.$0.88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2.$1.50 

Television Servicing No. 3 $1.00 

Television Servicing No. 4. $1.25 

Philips valve data Book New Issue $3.00. 

25c postage. 


THIS MONTHS SPECIALS 

THIS MONTH AT CLEARANCE PRICES 

Brand New 8in Speakers. 15 OHM 

VC. $3.00 ea. 

Speaker Transformers C Type 5000 

OHM/1.$1.50 ea. 

Speaker Transformers D Type 5500 

OHM/3.5. $1.25 ea. 

Speaker Transformers K Type 9500 

OHM/3.5. $1.25 ea. 

Speaker Transformers C Type 1500 

OHM/2 line. $1.50 ea. 

Electros: 8 MFD/300V Upright .. 38c ea. 

40 MFD/200V Pigtail .. 50c ea. 

24 MFD/150V Pigtail .. 40c ea. 

10 MFD/50 V Pigtail .... 21c ea. 

20 MFD/ 150V Pigtail 40c ea. 

12 MFD/450V Pigtail . . 40c ea. 

150 MFD/40V Pigtail .... 49c ea. 

42 MFD/200V Pigtail .. 44c ea. 

8 MFD/450V Upright . . 40c ea. 

32 MFD/300V Upright .. 45c ea. 

16 MFD/30V Upright .. . . 40c ea. 

Resistors 80 OHM 30W 75c ea. 

35 OHM 25W. 75c ea. 

T/V Tuners Pope, Ecko. $6.00 ea. 

TV Yokes, Pope, Ecko, Philips .. .. $6.00 ea. 

Push Pull Switch Pots. $1.00 ea. 

Zephyr Crystal Mikes 26xa. 9ft cable $1.75 ea. 
DX62 50 OHM Dynamic mikes with 

on/off switch .$10.00 ea. 

Paton Battery Testers 

Tests all dry batteries under load .. $10.00 ea. 

Resistance boxes.$4.25 ea. 

Capacitor boxes. $2.85 ea. 

Davey Rotary Investor 32V/240v/ 

125W.$70.00 ea. 

Balfour Princess Chargers $20.00 ea. 

DX Switches. $4.00 ea. 


These Items available at Rhodes Address only. 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 


This TV-Radio Remole Control 
Listener is a combination of an exten¬ 
sion speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re¬ 
mote control Listener. A modern 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use in home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
17V&in x 644in x llVfein, containing 16 drawers, 
each measuring 6 s /» x 3%in x 2V$in. 

• TYPE C.D.l, With 16 undivided drawers, 

$7.00. 

• TYPE C.D.2. With 16 triple compartment 

drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 

drawers, and 8 undivided drawers, $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, arc complete with identification 
cards and packed in strong corrugated cartons. 
Provision is made for all units to be bolted 

together in tiers. 


CHEST OF DRAWERS TYPE C.D.4. 

A 17Vfein x 6%in x llVfeln Galvanised Chest 
containing 4 full-length drawers eahe measuring 
1544in x 6*fein x 2Vfein. Finished in blue 
hammertone stoving enamel. $7.00. 


WRITE FOR FREE CATALOGUE AND 
PRICE LIST. 

TOOL BOXES AND CHEST OF DRAWERS 


"PIPGUAS" HOLE PUNCHES 

‘•P1PGRAS" Hole Punches are made from 
Alloy Tool Steel, and cut clean and accurate 
holes in sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied witli “UNBRAKCT High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 

Type Nominal Actual Water Pipe Pilot Price 


No. 

Size 

Size Size (I.D.) Drill Size Each 

32.S 

V^In 

0.507in 

_ 

»/4in 

$2.17 

40.S 

*tin 

0.618in 

Vi in 

5/ 16in 

$2.17 

48.S 

3 /4 in 

0.742in 

Min 

5/ 16in 

$2.80 

56.S 

%in 

0.884in 

Vi in 

*fein 

$3.80 

64.S 

lin 

1.008in 

_ 

*t»in 

$4.10 

72.S 

1 Vs in 

!.!33in 

Y4in 

Hin 

$4.53 

76.S 

1/3/ 16in 

1.172in 

— 

4fein 

$4.53 

80.S 

lViin 

1.258in 

— 

%in 

$4.97 

88.S 

!%in 

1.382in 

lin 

7/16in 

$5.97 

With 

Heat Treated, High Tensile Steel 

Hex. 


Head Bolt 

and Nut. 


Cut 

holes in 

sheet metal up 

to 16 

gauge. 

96. S 

lViin 

1.512in 

_ 

9/16in 

$6.68 

112.S 

min 

1.762fn 

min 

9/16in 

$7.60 

128.S 

2in 

2.014in 

lV^in 

9/16in 

$8.33 
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These are the same diameter as the 
N40T, but the N41T, is .719in thick and 
weighs 3.4oz and the N43T is .988in 
thick and weighs 4.8oz. The total size 
of a six cell battery is easily calculated 
from these figures. 

The size of battery selected will de¬ 
pend on the type of work the photo¬ 
grapher intends to do. Figures taken by 
I Mr Longfoot when he developed this 
power supply indicates that a 1 amp 
hour battery will give about 50 flashes 
by the time the charging rate has risen 
from 15 to 30 seconds, while a 2 amp 
hour battery will give 100 flashes for 
the same increase in recycling time. 

(It may be possible to shorten this 
time by progressively reducing R3. as 
suggested last month, but this number 
of flashes would seem to be the prac¬ 
tical limit.) 

On this basis we would suggest that 
the type of photographer who limits his 
work to purely personal pictures, and 
will seldom need to take more than 
about two dozen shots at a session, will 
be adequately served by a 1 amp hour 
battery. This offers lowest first cost and 
minimum weight consistent with mini¬ 
mum cycling depth on most occasions, 
giving good battery life. 

For the type of photographer who 
does occasional professional jobs, requir¬ 
ing not more than 100 flashes, the 2 
amp hour version would be a good com¬ 
promise, while a high proportion of pro¬ 
fessional work, may well call for a 3 
amp hour unit. The latter could be back¬ 
ed up by a spare battery, of any suit¬ 
able capacity, should this seem advis¬ 
able. In this case, the battery should be 
so fitted that it can be changed with a 
minimum effort. We have selected a case 
size and layout which will accommodate 
anv of these three batteries. 

The cells are fitted with terminal tabs 
(signified by the “T” in the type num¬ 
ber) and a complete battery is made up 
by soldering short lengths of hookup 
wire, which may be bared if necessary, 
between the appropriate terminals. 

To secure the cells into a stable stack 
may call for a little ingenuity. As a 
temporary measure we tried strapping 
them with plastic insulation tape, but 
this is rather messy and has a tendency 
to “creep” or “slide.” Later, we manag¬ 
ed to “scrounge” a scrap of shrinking 
plastic tube (from a source which must 
remain nameless) and this does an excel¬ 
lent job. 

For those not familiar with the mate¬ 
rial, it has the unique property of 
shrinking quite substantially when heat¬ 
ed, gripping whatever it contains and 
retaining this shape after it cools. In 
our case we inserted the battery stack 
inside a short length of tube, supported 
the battery between the tips of the fin¬ 
gers, and held the whole assembly in a 
stream of hot air from a domestic hair 
dryer. A radiator can also be used, but 
may be rather uncomfortable on the 
hands. 

In doing this job it is important that 
undue heat is not applied to the battery, 
and the quicker it can be done the better. 
Normally, it should not take more than 
a few minutes. When the main portion 
of the tube has been shrunk, the sur¬ 
plus ends may be trimmed if necessary, 
then heated and folded under, “grocery 
parcel” fashion, to seal both ends. 
Naturally, suitable connecting leads will 
need to be fitted before the plastic. 

Unfortunately, we have not been able 


PARTS LIST 


1 Metal case, 7in x 2 5/8in x 5iin, 
with lid. 

Shoulder strap and fittings. 

1 trigger transformer. 

1 500 + 500uF 450V electrolytic 
capacitor with clamp type K4167. 

1 0.27uF 250V polyester capacitor. 

1 2.2M \W resistor. 

1 1M \W resistor. 

1 Flash tube. 

1 Reflector and cover. 

11x3 switch (or 2 x 3, see text). 
12x5 switch. 

1 4-pin miniature socket (under¬ 
chassis mount). 

1 4-pin plug (to suit). 

2 2-pin miniature sockets, polarised 
(underchassis mount). 

2 2-pin plugs (to suit). 

2 tag strips, 8 terminal SM28. 

2 pointer knobs. 

Spacers, grommets, screws, nuts, 
washers, etc. 

“HALF POWER" COMPONENTS. 

1 300 ohm 3W resistor 
or 

1 15OK iW resistor. 

1 lOOfC miniature pot. 


to arrange a suitable supply of shrink¬ 
ing plastic, in small quantities, though 
we are still trying. An alternative ap¬ 
proach is a cardboard tube of suitable 
diameter, possibly plugged at one end 
with a disc of light plywood or Mason¬ 
ite, held with Araldite or something 
similar. 


However, there are other advantages. 
In many cases the lower light output is 
quite sufficient for the job in hand, in 
which case there is little point in using 
more light simply because it is avail¬ 
able. The lower output will halve the re¬ 
cycling time and increase the number 
of flashes available at a charge, while 
the higher output is still available for 
the difficult shots. 

There are two popular methods of re¬ 
ducing light output; by reducing the 
amount of capacitance in the circuit, and 
by reducing the voltage to which the 
capacitor is charged. Both have their 
advantages and disadvantages, and the 
constructor can make his own choice. 

Reducing capacitance is probably the 
easiest and, since it maintains the nor¬ 
mal operating voltage, there is no prob¬ 
lem of tube reliability at reduced volt¬ 
age. Assuming the total capacitance for 
100 joules is made up from two capaci¬ 
tors, it is simply a matter of switching 
one unit in or out as required to give 
50 or 100 joules. 

However, some care is necessary here. 
Switching a discharged capacitor across 
a charged one is virtually equivalent to 
placing a short circuit across the 
charged unit, and the resultant discharge 
current will completely wreck the 
switch. 

We overcame this problem in a pre¬ 
vious design (May, 1954), by using a 
three position switch with the centre 
position arranged to connect a suitable 
value resistor between the two capacitors. 
This will nearly equalise the two charges 
in about one second, so that it is only 


A side elevation 
showing how the 
major compon¬ 
ents are arranged 
in the case, and 
how 1 , 2, or 3 
amp hour bat¬ 
teries may be 
housed. The 3 
amp hour ar¬ 
rangement is a 
little unconven¬ 
tional, but per¬ 
fectly practical. 


o 


3 AH BATTERY (5 CELLS) 

{I CELL) 

2 AH BATTERY 
(6 CELLS) 


1 AH BATTERY 
(6 CELLS) 




CAPACITOR 


Connection to the battery is made via 
a two pin polarised socket. There is a 
convenient commercial unit available, in 
black moulded bakelite, similar in gen¬ 
eral style to the popular four-pin minia¬ 
ture speaker socket. A similar socket is 
mounted on top of the complete power 
pack into which the charger may be 
plugged. 

In any electronic flash unit it is highly 
desirable that some means be provided 
to reduce the light output by at least 
two to one. The main reason for this 
requirement is that there are only two 
ways to control electronic flash ex¬ 
posure; by means of the lens diaphragm 
or the amount of light generated by the 
flash. The lens diaphragm frequently has 
insufficient range when faced with a 
combination of close working and high 
speed film. 


necessary to pause briefly in the mid¬ 
position to avoid any serious “splat.” 
Even if a “straight through” change is 
attempted, the degree of splat will be 
small. 

For 450 or 500 volt operation a 
resistor of between 250 and 300 ohms 
works extremely well, and we suggest 
that it be a 3W wire wound type for 
maximum reliability. The manner of 
connection is shown in the accompany¬ 
ing circuit. 

The main disadvantage of reduced 
capacitance is that it shortens the flash 
time. Typical tubes give about 1/1000 
second effective exposure when working 
at 100 joules, and this does not serious¬ 
ly encroach on the reciprocity failure > 
region of most emulsions. However, 
with only half the capacitance at the 
same voltage, exposure time would be 
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FOR PROFESSIONAL REQUIREMENTS 
AND AMATEUR DESIRES! 



MODEL X-355 


This is the highest quality Japanese tape recorder on the market. We created this 4-track, 3 speed stereo tape 
recorder for professional audio use. The X-355's solid state amplifier produces 50 watts of music power. (Attach 
a tuner and this amplifier doubles as an excellent FM AM radio). This tape recorder features the famous Akai 
Cross Field Head, which records from 30 to 24,000 cycles at 7]A ips, plus separate playback and erase heads. 
You can take sound-on-sound and sound-with-sound, as well as enjoy an echo chamber effect, if you wish. The 
dial found at the top is the automatic reverse, repeat and shut-off control. Other important features include the 
10>2" reel and the remote control capability. If you wish to own a 62.7 lb sound studio, have an Akai dealer show 
you our remarkable model X-355. 



MODEL 



N.S.W. : Magnecord Australiasia Pty., Ltd. 
210 Clarence St., Sydney 
Victoria: Maurice Chapman & Co., Pty., 
Ltd. P.O. Box 7, North Balwyn 


MODEL M-8 CROSS-FIELD HEAD PULS 
VERTICAL STEREO 

4 track stereo monaural record and 
playback * 4 speeds (1%, 3K, 7 X A and 
15 ips) * Frequency response —30 to 
25,000 cps at 7,4 ips 

MODEL X-300 10 'A* REEL STUDIO 

TYPE STEREO TAPE RECORDER 

Cross-field head plus 50 watts solid 
state amplifier 4 track stereo mon¬ 
aural record and playback Frequency 
response-30 to 24,000 cps at 7A ips 

MODEL X-IV SOLID STATE PLUS CROSS¬ 
FIELD HEAD PORTABLE TAPE RE 
CORDER 

4 track stereo monaural record and 
playback 4 speeds 1%, 3%* and 
7Vi\ per sec.) * Frequency response — 
40 to 25,000 cps at 7 A ips 

MODEL 1710 PORTABLE AND LIGHT 
WEIGHT PLUS HIGH QUALITY 

* 4 track stereo/monaural record and 
playback * 3 speeds (1%, 3% and 7 X A 
ips) and 15 ips optional * Frequency 
response —40 to 18,000 cps at 7,4 ips 


AKAI 

TAPE RECORDER 

C n AKAI ELECTRIC CO., LTD. 

" HIGASHIKOJlVACHO OHTA-KU TOKYO JAPAN 



MODBL X - Ilf 



MODEL 1710 


Queensland: Chandlers Pty., Ltd. 

399 Montague Rd., West End, Brisbane 
S.A. : Nell Muller Pty., Ltd. 

8 Arther St., Urtley 
W.A. : Tedco Pty., Ltd. 

579 Murray St., Perth 
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nearer 1/2000th second and the recipro¬ 
city failure could be serious. Moreover, 
the effect may not be constant from one 
emulsion type to another. 

Maintaining the same value of 
capacitance and reducing the voltage (by 
a factor of .707 for a two to one 
energy drop) has the advantage that the 
exposure time will tend to lengthen 
rather than shorten and is more likely 
to approximate the two to one ratio in 
terms of exposure. 

On the other hand, some tubes may 
not fire reliably at the lower voltage, 
which may well be outside the manufac¬ 
turer’s recommendations. If this mode of 
operation is contemplated, first determine 
whether the tube is suitable, by monitor¬ 
ing the capacitor voltage with a meter 
and switching off the battery supply 
when the selected lower voltage has 
been reached. 

Flash the tube several times and, if 
possible, check it in the dark, since 
cranky tubes often fail in this environ¬ 
ment. If the tube seems reliable it will 
probably be worth while going ahead 
and arranging the power supply circuitry 
to give either of two voltage levels, as 
selected. 

If it seems only marginally unreliable, 
it might be possible to overcome this by 
modifying the trigger circuit. The idea 
is alter the divider network (R9 and 
RIO) by means of the same switch wafer 
that selects the required voltage level, 
so that the trigger capacitor (C4) is 
always charged to the same voltage, 
regardless of whether the main storage 
capacitors are charged to a high or low 
voltage. 

We have not had an opportunity to 
actually try this arrangement, but we 
suggest that it could be done as shown 
in the accompanying circuit, using an 
extra wire between the power pack and 
the flash head. 

For a 500 volt system the ‘‘half 
power” voltage will be 350, and for 
450 volts, 325. Arranging the power 
supply to peg at either voltage, as 
selected, is not particularly difficult. Re¬ 
move the 47K pot (R8) and the associ¬ 
ated 100K resistor (R7) and put these to 
one side for the moment. Now replace 
R8 with a 100K pot and R7 with a 

150K resistor. 

With this configuration it should be 
possible to adjust the new R8 so that 

the supply pegs at 325V. If not. it 

may be necessary to try other values for 
R7, but this is unlikely. 

To restore the higher voltage condi¬ 
tion the discarded 47K pot (R8a) and 
100K resistor (R7a) are connected in 
series and connected across the new 
R7 via a switch. With the switch 

closed, adjust R8a until the supply pegs 
at 450V. 

In case this shunting arrangement may 
seem a little strange, in place of a 
straight out alternative network, we 
should point out that it was chosen be¬ 
cause it is easiest to add to printed wir¬ 
ing. Even so, the additional compon¬ 
ents have to be accommodated and the 
most convenient arrangement seems to 
be to provide small tag strips on the 
underside of the case lid, close to the 
switch involved. This general arrange¬ 
ment would be equally suitable for 
either switching system. 

After considering all the likely re¬ 
quirements of home builders, we design¬ 
ed a case which we feel will suit most 
of them but which, at the same time, 
is quite compact. It measures 7in x 


2-5/8in x 5|in high, is made from light 
gauge mild steel, and should be available 
with a durable Hammertone finish. Blue¬ 
prints will be available in the usual way. 

The printed wiring board is mounted 
against one end of the case, transformer 
end down. It is held by three counter¬ 
sunk l/8in screws passing through the 
three mounting holes provided in the 
board, and held clear of the metal bv 
three ±in long spacers. 

To facilitate fitting the board it is a 
good idea to make the three retaining 
nuts captive on the board. This is best 
done with a small quantity of Araldite 
smeared around the outside edge of the 
nut and allowed to flow onto the board. 


The height of the case is sufficient to 
accept either the 1 amp hour or 2 amp 
hour batteries as a single stack. The 3 
amp hour is a little too large to be 
accommodated in this way, but five cells 
can be mounted in the main stack, with 
the sixth mounted beside it in the space 
near the printed board and above the 
transformer. 

The main storage capacitor is secured 
by means of a 2±in diameter clamp 
mounted on the bottom of the case. It 
should be available from the same firm 
that supplies the capacitor and, in fact, 
should be ordered with it. It is a Ducon 
part, No. K4167. 


Reducing power 
by reducing volt¬ 
age. R8 should 
be adjusted for 
the lower voltage 
and R8a for the 
higher voltage. 
The dotted cir¬ 
cuit is optional 
and is intended 
to retain the 
same triggering 
energy for both 
voltage levels. It 
requires one 
extra lead to the 
flash head. 



ZA1004 



Reducing power by capacitor 
switching. The 300 ohm resistor 
equalises the charge on the two 
capacitors , to minimise contact 
damage. 

Since the Araldite is used only to retain 
the nut, no great stress is imposed on 
it: The same technique can be used to 
fit captive nuts to the capacitor clamp, 
as discussed later. 

Before mounting the board it is 
necessary to ensure that all the ancil¬ 
lary leads are fitted and, ideally, lead 
off from the top of the board, rather 
than underneath. This is quite simple 
in most cases but, should underside con¬ 
nections be necessary, there is room to 
bring the leads out. 

The battery occupies the approximate 
centre of the case, with the main capa¬ 
citor at the opposite end. Provided the 
battery is enclosed as already described, 
there seems to be little point in going 
to a lot of trouble to secure it, but 
it can be packed with small pads of 
plastic foam. 


As with the printed board, it is held 
by two countersunk screws, this time 
through the bottom of the case, in con¬ 
junction with two captive screws. These 
can be made captive by soldering, but 
we found it much easier to use Araldite. 

All the controls and the inlet and out¬ 
let sockets are mounted on the lid of 
the case. Nearest to what may be termed 
the “front” is the four-pin socket into 
which plugs the flash head. This is the 
capacitor end of the case. Behind it, 
where it can be easily seen by the user, 
is the neon indicator, then the 
“ON-OFF” switch, the “HALF-FULL” 
switch, and, finally, the two-pin charger 
input socket. 

Incidentally, both the sockets are 
available in either above-chassis or 
under-chassis mounting types, and we 
suggest you make sure you get the 
under-chassis mounting types, for best 
appearance and simplicity of mounting 
in this application. 

Two tag strips are mounted along with 
these sockets. One supports the “half 
power” components, either the 300 ohm 
equalising resistor or the 100K resistor 
and 47K pot, according to the circuit 
employed. The other provides terminals 
for the ZA1004 neon which is most 
easily supported in a rubber grommet 
mounted in the lid of the case. 

It may be necessary to modify the 
mounting foot of these tag strips in 
order to accommodate them alongside 
the socket and it may even be worth¬ 
while soldering the foot to the metal 
socket support, to facilitate the whole 
assembly. The older, more robust type 
of tag strip would appear to be prefer¬ 
able here. 
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Need a Variac—one or a hundred—standard 
or special? Why shop around when you can 
get all your requirements from one source— 
Warburton Franki. 

Only at Warburton Franki can you obtain the 
full range of Variacs. A wide range of models 
is available in 2-, 5-, 8-, 10-, 20-, 30- and 50- 
ampere sizes in both 120- or 240-volt input. 
Variacs can be used singly, gauged for higher 
power with ratings up to 54 kva, or wired for 
polyphase applications. 

There are cased models, uncased models and 
portable types for bench use. For servo or 
remote-positioning applications ball-bearing 
and motor-driven models can be provided. 
Further models in the range cover high- 
frequency needs (350-1,200-cycle service). 


Finally, Variac autotransformers can be modi 
fied to meet your special requirements. As we 
said, hundreds of models for thousands of 
uses, all from the one source—Warburton 
Franki. 
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continuously adjustable autotransformers 

Hundreds of models 
for thousands of uses 


4 <r\l 


MADE IN AUSTRALIA BY WF. 



ADELAIDE: 204 Flinders St. 233-233; 

BRISBANE: 13 Chester St., Fortitude Valley. 51-5121; 
CANBERRA: P.O. Box 750, Canberra City, A.C.T. 4-7755; 
MELBOURNE: 220 Park St., South Melbourne. 69-0151; 
SYDNEY: 307 Kent St. 29-1111. 

Branches at Newcastle, Mount Gambier and Wol¬ 
longong. Agencies at Hobart, Launceston and Perth. 
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The “ON-OFF” switch is worthy of 
some comment. In its simplest role this 
need be nothing more than a single-pole 
two-position type, but we elected to fit a 
two-pole, five-pcsition type in anticipa¬ 
tion of one of the refinements previously 
discussed. Initially only one pole need be 
used, with its associated contacts so 
wired that four of the five positions all 
represent “ON.” 

Later, the second half may be wired 
so that successive positions connect ap¬ 
propriate resistors across R3 to reduce 
its value and off-set the lengthening re¬ 


cycling time as the battery discharges. 
Values will probably have to be determin¬ 
ed experimentally, as in the case of the 
original R3, and should be based on re¬ 
taining the 15 second re-cycling time. A 
logical arrangement is for the first “ON” 
position to represent the maximum value 
of R3, and to be used for, say, the first 
25 flashes. Subsquent positions may also 
be selected on a number-of-flashes basis. 

The “HALF-FULL” switch is a single¬ 
pole three-position type. The mid posi¬ 
tion will serve a useful function only 
if it is employed to switch capacitors 
but, in the interest of uniformity of any 
etched label that might be produced, we 
suggest that the same switch be used 
regardless of the type of “half power” 
circuit used. 

Incidently, we strongly recommend 
the use of pointer knobs, as distinct from 
indicating knobs, for both these switches, 
in order that their position will be im¬ 
mediately evident, even in the dark. 

The charger socket is almost self- 
explanatory. Wired in parallel with the 
internal battery plug, it enables the bat¬ 
tery to be charged by simply plugging in 
an external charger. 

The finished unit is particularly neat 
and compact and, with a 1 amp hour 
battery, weighs a mere 41b 8oz. It can 
be carried for long periods without 
fatigue and all the controls are readily 
to hand. 

Finally, a few words about perfor¬ 
mance, in the photographic sense. Natur¬ 
ally, this is dependent a good deal on 
the efficiency of the tube and reflector 
used, but our best results to date have 
been very gratifying. 

We tested the light output by photo¬ 
graphing a fixed subject, first with a No. 
1 expendable bulb to provide a reference, 
then by the electronic flash at various 
apertures. The subject was 15 feet from 
the camera and there was very little light 
reflection from adjacent walls. 

The expendable bulb exposure was as 
recommended by the maker; fll at 1/25 
second. The electronic flash exposures 


ranged f5.6 to f22, using a high shutter 
speed to minimise the effect of any 
residual light, which was at a negligible 
level anyway. 

The film, Ilford FP3, was processed for 
the mormal time in ID 11 (D76) and the 
negatives compared. The electronic flash 
negative which most nearly matched the 
expendable bulb negative was then select¬ 
ed, and identical enlargements made 
from each, varying only the enlarging 
exposure time to achieve the best pos¬ 
sible match between the two prints. 

The result was both gratifying and a 


little surprising. We selected the fll 
negative as being the closest to the ex¬ 
pendable bulb negative and, on com¬ 
paring the enlarging exposure time, it 
was found that the electronic flash nega¬ 
tive needed marginally more exposure 
than the bulb negative; indicating that 
the electronic flash was producing at 
least as much light, and probably a 
trifle more, than the bulb. 

On this basis we could safely use a 
guide number of 160 for ASA 125 
(FP3) film on “full power,” or about 
125 for the “half power” condition, and 
this is very good indeed. This was using 
a locally made 4in reflector with an 
imported tube, but the 6in reflector will 
give a better performance again. 

Next month we hope to discuss a 
simple battery charger and the use of a 
thyristor in the trigger circuit. 

In the event that some of the unusual 
components are not immediately recog¬ 
nised, we suggest that dealers contact 
the following firms: 

FLASH TUBES 

National Photographies (Australia), 15 
Bundabah Avenue, St. Ives, N.S.W. 
Hogan Electronics Pty. Ltd., 17 Gibbens 
Street, Camperdown, N.S.W. 
Craftsman Glass Pty. Ltd., 460 Bexley 
Road, Bexley, N.S.W. 

REFLECTORS 

Craftsman Glass Pty. Ltd., 460 Bexley 
Road, Bexley, N.S.W. 

National Photographies (Australia), 15 
Bundabah Avenue, St. Ives, N.S.W. 

CAPACITORS 

Ducon Division, Plessy Components 
Group, Box 2, P.O., Villawood, 

N.S.W. 

TRIGGER TRANSFORMERS 

R.C.S. Radio Pty. Ltd., 651 Forest 
Road, Bexley, N.S.W. 

Telecomponents Pty. Ltd., Mitchell 
Road, Brookvale. N.S.W. 

National Photographies (Australia), 15 
Bundabah Avenue, St. Ives, N.S.W. 

NICKEL-CADIUM CELLS 
Union Carbide Australia Ltd., 167 Kent 
St., Sydney, N.S.W. 



PRINTED CIRCUITS 
AID 

AUSTRALIAN INDUSTRY! 

Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it’s simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings” boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear . . . 
negatives are readily available for al¬ 
terations . . . and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don’t worry . . . we’re not neglecting our 
many friends who want a single circuit 
board. Send for our free folder on 
“How to prepare artwork” and for our 
price list. It matters little if you want 
one or a thousand boards . . . PW's 
price is most attractive. Many “Elec¬ 
tronics Australia” designs are kept in 
stock and delivery is immediate. Special 
printed circuits are normally despatched 
within 7 days of receipt of your art¬ 
work. Artwork aids in the form of 
Solder Lands, Black Crepe Tapes, Clear 
Film and Transfer Letters are alsc 
available from Precision Windings at 
low cost. Write now! 



52 CAMBRO ROAD, CLAYTON, VIC 
Telephone 544-7370. 
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The underside of the case lid, showing arrangement of controls. The 
flashhead socket is on the left, then the neon lamp, the ON/OFF switch, 
the HALF/ FULL switch, and the charger socket . 











AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, ME LBOLRIWE- 60-1442 


★ We have everything for the Radio Hobbyist ★ 


MODEL 200H 



20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 

Specifications: 

DC Volt: 0-5. 
0-25, 0-50, 

0-250, 0-500, 
0-2,500. 

AC Volt: 0-10, 
0-50, 0-100, 

0-500. 0-1,000 

DC Current: 
0-50. Micro¬ 
amps res. 
0-25, 0-250 

Milliampcres. 

(Resists nee: 
0-60K Ohms. 
0-6 Me* 
ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
0.0001-01 mfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4V6in x lVfein. 

Complete with internal battery, testing leads 
and prods. 


PRICE $11.95 

Including Soles Tax 

Plus Postage, 35c. 


Capacitor Substitution Box. 1000 

VW . $3.10 

Resistor Substitution Box, I Watt. 
Plus Post, 20c. $3.38 


TRANSISTOR AERIALS 

4in extends to 27in ..$1.50 

5in extends to 39in . $1.70 

6in extends to 43in ..$1.40 

6in extends to 32in ..$1.00 

6in extends to 28in. 95c 

7in extends to 39in .$1.60 

9in extends to 39in .$1.40 

lOin extends to 39in . 95c 

Plus postage, 15c. 


CRYSTAL SET BUILDERS 


Coils.60c 

Diodes.35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms.Ea. 12c 


Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2iin spools.. 30c 

3 in spools. 35c 

5 in spools .. ... 40c 

7 in spools. 50c 

2iin x 100ft tape. 45c 

2*in x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5iin x 1,200ft tape.$2.50 

7 in x 1,800ft tape.$3.95 

5 in Plastic Tape, boxes .. .. 60c 

7 in Plastic Tape, boxes .. .. 90c 

Plus Postage: 

Collaro Rec./play Heads .. .. $8.45 
Collaro Erase Heads.$3.80 


Michigan Twin-Track Rec./play 
Stereo Heads.$13.10 

Michigan Twin-Track Erase 
Stereo Heads. $9.90 

Plus Postage. 


TRANSISTOR POWER PACKS 

9 Volt or 6 Volt at 750 m/A $30 
9 Volt or 6 Volt at 50 m/A $10 

9 Volt at 300 m/A.$25 

Plus Postage. 

Magnetic Earpiece with 2.5mm 

Plug. 50c 

Magnetic Earpiece with 3.5mm 

Plug.75c 

Crystal Earpiece with 2.5mm 

Plug.50c 

Crystal Earpiece with 3.5mm 

Plug.75c 

Jacks. 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 

Pair.50c 

Metal Co-axial Plugs and line 

Sockets.Pr. 65c 

“Din” and “Hirschmann.” 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 

P.M.p. type Plugs from .. .. 55c 

P.M.Ci. Type Jacks from .. .. 35c 

P.M.G. Line Jacks from.55c 


TRANSISTORISED 


CALLING AND TALKBACK SYSTEMS 

BATTERY OPERATED 

TABLE OB WAIL MOUNTING 

2 Station 1 Master 1 
Sub-station 1 x 9V 
Batts. $15.75. 

3 Station 1 Master 2 
Sub-stations 4 x liV 
Batts., $24. 

4 Station 1 Master 3 
Sub-stations 6 x HV 
Batts., $33. 

5 Station 1 Master 4 
Sub-stations 6 x liV 
Batts., $45. 

7 Station 1 Master 6 
Sub-stations 6 X liV 
Batts.. $54. 

Plus Postage. 
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FINDING FAULTS THE FACTORIES MISS 


The average serviceman normally assumes that the item he 
happens to be repairing was originally in first class con¬ 
dition, at least when it left the factory. It is not often that 
a major fault gets past the factory inspection system but, 
when it does, it can present some puzzling symptoms. 


My main story this month concerns 
a TV set which, according to the custo¬ 
mer, needed “. . . a real good overhaul.” 
As it turned out, this was a fairly accu¬ 
rate description of its condition, though 
not a very helpful one in terms of ser¬ 
vicing. When I pressed for more specific 
details, the owner obliged with a most 
impressive list: badly distorted sound, a 
tendency to lose horizontal sync, too 
much interaction between brightness 
and contrast controls, and erratic 
channel selection. 

Well, I asked for it. 

On the workbench it was quickly 
evident that the owner had not exag¬ 
gerated concerning the sound; it was 
absolutely shocking. In fact, I never 
cease to wonder at what people will 
listen to in terms of distortion while 
ever there is a picture on the screen. 

Seeking out the 6BM8 sound stage I 
ran the multimeter prods over it. This 
revealed a ridiculously high cathode bias 
voltage on the pentode section, due, in 
turn, to a bias resistor, nominally of 
270 ohms, which now read around 10K. 
A new resistor and associated electro¬ 
lytic soon put things right in this sec¬ 
tion. 

Next, I checked the horizontal sync. 
It certainly was touchy, which was most 
unusual for this model. I was debating 
the most likely cause when I happened 
to notice the stabilising coil in the plate 
circuit of the horizontal oscillator and, 
more particularly, the adjustable core. 
It was nearly half out of the former, 
and I was willing to bet that it wasn’t 
meant to be that way. 

Closer inspection suggested that it had 
never been very effectively sealed and 
had probably “walked” out of the 
former over a period of years, due to 
vibration from the speaker. In the light 
of what I subsequently found, such an 
oversight is quite believable. 

Re-setting the slug is not a difficult 
procedure but involves, among other 
things, shorting out the stabiliser coil. 
As I was doing this my finger slipped, 
the free end of the lead hit the chassis 
—and out went the 250mA fuse in the 
HT line. 

Making a suitable comment, I fished 
out another fuse and slipped it into the 
holder. I hadn’t bothered to switch the 
set off in the process and I naturally 
expected everything to come good 


immediately I restored the HT supply. 
Instead, all that reappeared was the 
sound, with not a sign of a picture or 
even a raster. 

I was feeling a bit browned off by 
now, since the job seemed to be turning 
into one of those where everything goes 
wrong: First the fuse and then, appar¬ 
ently, as a by-product of it but with no 
logical explanation, a complete loss of 
picture. What next? 

I checked the EHT, which turned out 
to be normal and, by the time I had 
done this, I suddenly realised that there 
was a faint picture on the screen. (I 
had left the brightness and contrast con¬ 
trols full up.) 

More puzzled than ever, I simply 
stood and looked at the screen. And 
as I did the picture slowly brightened 
until, after several minutes, it was more 
or less back to normal and I could 
afford to turn the controls back a little. 

Still puzzled, I decided to at least fin¬ 
ish what I had set out to do; reset the 
stabilising coil. The mystery of the dis¬ 
appearing picture would have to wait. 
In fact, I finished this job without fur¬ 
ther incident and this completely cured 
the touchy sync problem. 

Next, I had a look at the tuner. Its 
behaviour was a little erratic, though 
not as bad as the owner had led me 
to believe. I slipped the cover off and 
had a look at the contacts. They were 
dirty in places, but not unduly worn, 
and I felt that it would be safe to simply 
clean them this time around. Next time, 
it probably would mean a complete tuner 
overhaul. 

I cleaned them with a propriety con¬ 
tact cleaner and lubricant, and this cured 
the troubles in this section. Now, what 
next? 

There were two other routine defects 
I had noticed while working 0 n the 
chassis. The EHT lead had been badly 
scarred on some previous occasion, ap¬ 
parently by some careless person with a 
hot soldering iron. The scars had been 
covered with insulation tape which had 
subsequently partially unwrapped itself, 
and collected a lot of dirt into the bar¬ 
gain. 

Maybe beauty is only skin deep, but 
I just couldn’t leave the set in that con¬ 
dition. I fitted a new lead. 

The other fault was a cracked 6CM5 
wafer socket. How it had happened I 


have no idea, but it seemed only a mat¬ 
ter of time before it, too, gave trouble, 
so I replaced that also. 

With these routine jobs completed, 
plus a general touch-up of height, width, 
and linearity controls the set performed 
reasonably well, but there was still the 
mystery of the disappearing picture, plus 
the fact that I was not completely happy 
with the brightness and contrast, or the 
manner in which these controls behaved. 
For want of a better way to put it, 
they just didn’t “feel” right. 

A complete check on all picture tube 
voltages seemed to be the logical first 
approach, although I had already estab¬ 
lished that the EHT was normal. The 
other voltages seemed normal, too, until 
I reached the second anode. Here the 
meter gave a momentary upward swing, 
then dropped to zero. At the same time 
the picture disappeared. 

Well, that seemed straight forward 
enough. I imagined that one of the 
resistors in the second anode supply line 
had gone high—probably very high—and 
that this electrode was doing its best on 
a very meagre voltage. The fact that 
the load of even the VTVM could drop 
the voltage to virtually nothing gave 
some idea of just how high the resistor 
had become and also seemed to offer 
some kind of general explanation for 
the previous incident involving the blown 
HT fuse. 

I commenced tracing the connections 
from the picture tube base pin, aided by 
the manufacturer’s circuit, since I wasn’t 
all that familiar with this part of this 
particular model. According to the cir¬ 
cuit, the pin connected first to a 1.5M 
resistor, both ends of which were by¬ 
passed with capacitors to chassis, and 
then via a 150K to the B-plus boost sup¬ 
ply line at about 800 volts. 

I traced the wiring as far as the re¬ 
mote end of the 1.5M—the end that 
should have connected to the 150K— 
and came to an abrupt halt. There was 
no connection of any kind to this end 
of the resistor and, what was more, it 
was plainly evident that there never had 
been any such connection. 

A feature of this make of set is that 
each soldered joint is “inspected” by an 
operator at the end of the production 
line, who signifies the inspection by plac¬ 
ing a dab of coloured lacquer on each 
joint. And, in this case, the blob of 
solder concerned was not only smooth 
and undisturbed, but it carried the origi¬ 
nal dab of inspection paint. 

I was therefore forced to the 
conclusion that this set had functioned 
throughout its entire working life—some¬ 
thing like five years—with no voltage 
applied to its second anode. What's 
more, it had obviously passed through 
all the tests and inspections of factory 
production without anyone picking the 
fault. So much for the inspection 
system! 

I must also confess to being some¬ 
what puzzled by the set’s behaviour in 
these circumstances. Not only had it 
worked well enough to get by but had 
apparently done so by acquiring a posi¬ 
tive charge on the second anode of suf¬ 
ficient magnitude to permit this. This, 
in conjunction with an associated 0.22uF 
by-pass capacitor, had obviously caused 
the momentary reading on the VTVM 
when I tried to read the second anode 
voltage. When I discharged this capaci¬ 
tor, the picture disappeared. 

It also explained why the picture took 
so long to reappear after I had blown 
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HEY ,you there, 

quit fooling 
around 


(Instead, switch to the TELEFUNKEN M401, with instant Cassette loading) 



You’re wasting good playback —- or 
recording — time. And fraying your 
nerves. Who needs it? Just clip in the 
Cassette, press a button — and that’s up 
to 120 minutes, set ready to go. Time's 
up? Right. Press another button and the 
Cassette is automatically ejected. If you 
want to play your tape on someone else’s 
machine, you can probably do that, too. 
The Cassette conforms to the ‘DC System 
International’ .... you’ll find it in other 


ACTUALLY, WE’RE NOJ CRAMMING 
THINGS - BUT THE TELEFUNKEN 
M300 IS a very small portable... 

Flat design, total weight about 63 lbs. — 
and you can reach all controls with one 
hand. Use torch or ‘Dryfit’ rechargeable 
batteries — or mains adaptor. Record an 
elephant in the zoo, or that symphony 
concert in the park — with a 40-14,000 
C.P.S. response and brushless motor, 
your sound is magnificent anyplace. 

In all, M300 performance is true to fine 
Telefunken standards —■ and, we stress 


imported recorders. Sound is big, big, 
big — no additional speaker hook-up 
needed here — a complete recorder in 
itself, portable to the point where you 
can interchange it with your car radio. 
Other ways, the M401 is a unique tape 
recorder. We’ll show you them. But that 
instant Cassette loading — it’s the fea¬ 
ture we want you to know all about now. 
$169 (£84/10/-). 



again, M300 is one of the very portable 
portables. Slides easily into your car 
rack, takes willingly to any kind of violent 
action, because tape speed is guaranteed 
constant. $195 (£97/10/-). 


AUSTRALIAN DISTRIBUTORS: 


TELEFUNKEN W.C.WEDDERSP00N PTY.LTD. 

193 Clarence Street, Sydney, N.S.W. ’Phone: 29-6681 


ADELAIDE: K. W. Mayer & Co., Evans Bldg., James Place. Phone: 51-4546. PERTH: Musgroves Ltd., 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154*158 Arthur St., New Farm. Phone: 58-1014. 
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the HT fuse; the second anode needed 
this length of time to acquire a new 
charge. Normally, this time would be 
masked, in part, by the warm-up time 
of the cathodes but, even if it took a 
little longer, the owner probably shrug¬ 
ged it off as being “that kind of set/’ 

But how had the second anode ac¬ 
quired this charge? I’m afraid the finer 
points of electron streams and associated 
elements is a bit beyond your humble 
servicemen, but two possibilities do sug¬ 
gest themselves. 

One is that the element concerned 
could be slightly emissive on its own 
account; a not unusual condition, and 
one which becomes quite evident in 
power valves, for example, should they 
happen to be operated with an open 
or unduly high external grid-cathode 
circuit. 

The alternative suggestion is that the 
element could capture any positively 
charged ions likely to be present, assum¬ 
ing that the tube was not entirely free 
from gas—which is a resonable assump¬ 
tion. 

Either of these effects or, more likely, 
both together, could have been respon¬ 
sible for the small positive charge on 
the second anode which, if it wasn’t 
large enough to help the electron stream 
was at least large enough not to hinder 
it. Thus the set worked—in a fashion. 

Needless to say, restoration of the 
missing link enabled the picture tube to 
perform as it had never been allowed 
to in the whole of its working life, and 
it responded nobly. This was one oc¬ 
casion when the traditional customer’s 
comment that the set was behaving bet¬ 
ter than ever before was literally true. 

Another factory-made fault I encoun¬ 
tered recently was in quite a different 
setting. This time it was a portable 
radio, of Japanese origin, and the fault 
was neither subtle nor difficult to 
diaenose. 

The customer’s complaint was simply 
that it “didn’t go;” then he went on to 
explain that it had been giving trouble 
for some time, in the form of severe 
burps which, at times, came in rapid 
succession. It was during one of these 
paroxysms that it finally gave a last des¬ 
pairing burp and packed up completely. 

As a matter of course I inquired 
about the battery, and was assured that 
it was practically new. Nevertheless, my 
first move was to check it, since my 
experience of the average customer is 
that they are notoriously unreliable in 
this regard. Sure enough, the nominal 
nine volt battery could hardly flog it¬ 
self up 7.5 volts on no load. So I fitted 
a new battery. 

Unfortunately, it didn’t help, and the 
set remained as dead as ever. I decided 
that the printed board would have to 
come out and, forgetting that the set 
was still switched on, I removed the 
four mounting screws and lifted the 
board clear. As I did so, the speaker 
gave forth a loud raspberry, which was 
reassuring, if not particularly inform¬ 
ative. 

However, I noticed that, as I moved 
one of my fingers holding the edge of 
the wiring board, more raspberries were 
given forth. I quickly discovered that 
said finger was resting on the end of a 
small resistor and, as the resistor moved, 
so the speaker squawked. 

Closer investigation showed that one 
pigtail was quite loose and could be 
withdrawn from the hole in the board. 
It had obviously never been soldered. 
To be sure, there was a complete coat¬ 


ing of solder on the other side of the 
board, but this had never reached the 
pigtail. 

The real cause of the trouble, as far 
as I could determine, was that the pig¬ 
tail had been so cut and trimmed that it 
failed to emerge on the solder side of 
the board. As a result, during the sub¬ 
sequent dip soldering process, it was left 
untouched. 

Unfortunately, probably due to some 
minor distortion of the board when it 
was screwed into the case, there was 
enough pressure to force the end of the 
pigtail against the solder. And so the 
set worked, at least long enough to pass 
the factory inspection. It continued to 
work in the field too, for a while, then 
developed the intermittent burps as a 
prelude to final failure. 

It took only a few seconds to reshape 
the pigtail and to make sure it was well 
and truly soldered. It was one of the 
quickest jobs I have done for a long 
while. And once again I had the pleasure 



Unusual valve damage. This 
valve took most of the weight of 
a dropped mantel set . The force 
snapped each lead wire clean off 
against the glass pinch, yet left 
the glass envelope completely 
intact . 

of hearing the customer remark that the 
set was performing better than ever — 
and of knowing that this was really true. 

Finally, here is a story about a novel 
speaker fault in car radios, but one 
which I have encountered several times 
recently. This particular case was not 
the first I had encountered but it was 
typical. 

The customer drove up to the shop 
and asked me to listen to the set. His 
complaint was that the set was appar¬ 
ently getting progressively weaker and 
now needed to be turned flat out in 
order to get even a moderately loud 
signal from local stations. There was 
also some evidence of distortion, but 
he wasn’t very emphatic about this. 

We went out to the car and switched 
the set on. As I waited for it to warm 
up I took note of the surroundings. It 
was a modern station waggon, fairly 
obviously belonging to a commercial 
traveller, used to doing long country 
runs. The speaker was mounted under 
a near horizontal dashboard grille, pro¬ 
vided as part of the car’s decor. 

When the set warmed up it behaved 
very much as the owner had described 
it and, while the trouble could have 
been due to a number of causes, I had 
a feeling I could pick it in one. I. 
reached up under the dash and managed 
to get a couple of fingers against the 
back of the speaker cone. Even with 
moderately substantial pressure applied, 
I could detect no cone movement. 

“Your speaker has ‘had it,* I’m afraid,” 
I told the customer, although I could 
see he wasn’t too happy with the verdict. 

“I haven’t had the set very long,” he 
Complained. “And besides, why should 
it go gradually like that. I imagined a 
speaker would either work or not work, 
from what I know of their construction.” 


“That’s fair enough,” I agreed, “and 
I agree that the symptoms are a little 
unusual. But stick around, and I think 
1 can show you what’s happened.” 

Undoing the four mounting screws I 
gently cased the speaker free, taking care 
to disturb it as little as possible. Then 
I withdrew it completely and placed it, 
still face up on the seat. 

I didn’t have to say anything. In the 
centre of the cone was a bed of fine 
dust, deep enough to completely cover 
the felt dust cover. There must have 
been at least a couple of teaspoonsful 
of the stuff. 

“Well, I’m blowed,” was all the cus¬ 
tomer could say. 

We took the speaker inside and I 
emptied the dust out of the cone, then 
demonstrated how the cone was virtually 
“frozen” in the gap. At this point, the 
customer asked the inevitable question. 
Why didn’t the felt dust cover exclude 
the entry of the dust? After all, wasn’t 
that what it was for? 

I agreed that it should, and added 
that it did in most cases. In this set-up, 
however, with cone virtually horizontal 
and the dust trapped in the centre, the 
vibration of the cone simply served to 
turn the felt pad into a very effective 
filter, whereby the very finest dust par¬ 
ticles were forced through the felt into 
the annular gap. Eventually they filled 
the gap -and there was no room for the 
voice coil to move. In addition, perhaps, 
moisture from condensation could mix 
with the dust, making a very effective 
cement. 

Naturally, the customer wanted to 
know what could be done to prevent it. 
I told him that, as far as I could see, 
there was only one real answer: to 
mount the speaker essentially vertically, 
rather than horizontally, say in a speaker 
box on the bulkhead. 

However, he wasn’t keen on this, main¬ 
taining that the present position gave 
the best distribution of sound. And, I 
had to agree that, acoustically, the posi¬ 
tion is an excellent one. On the other 
hand, unless someone can solve the dust 
problem, it isn’t likely to remain popu¬ 
lar for long. 

Finally, the customer decided to have 
another speaker fitted in the same posi¬ 
tion, justifying it on the basis that he 
could remove it and clean the dust out 
at regular intervals. 

The idea will probably work, too — 
if he sticks to his good intentions. But 
somehow I have a feeling that I will 
probably be fitting another speaker in the 
same car in another 12 months. □ 


NOTES & ERRATA 

Paymaster 113 Power Amplifier, Play- 
master 112 Control Unit. (December, 
1965, February-March, 1966): Some 
confusion has apparently arisen from 
the fact that the required Control Unit 
supply was originally specified as 22V, 
whereas the Power Amplifier provides 
only 18V for this purpose. In fact the 
Control Unit supply is quite uncritical 
and may vary from 16-24V without 
noticeable change in performance; it 
thus functions quite normally from 
18 V. 

The contributor of the item “Reverb. 
From Tape Recorder” (Reader Built 
It, June, 1966, page 111) says that the 
sentence ending “fed into separate 
amplifiers” should read “fed into sep¬ 
arate inputs or mixed into one input.” 
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Amalgamated Wireless Valve Co. 

at the service of the 
Electronic Industry with an ever 
increasing range of electronic devices 



VACUUM CAPACITORS • IMAGE INTENSIFIER TUBES • OZOTRONS • IGNITRONS *T. R. CELLS ♦ PHOTO 
MULTIPLIERS • NOISE TUBES • PICTURE TUBES • PHOTO CELLS • PHOTO DIODES • PHOTO VOLTAIC 
CELLS • IMAGE CONVERTER TUBES • SCAN CONVERSION TUBES • NUVISTORS • PENCIL TUBES • 
SILICON DIODES • SILICON CONTROLLED RECTIFIERS • GERMANIUM DIODES • SEMICONDUCTOR 
EDUCATIONAL AIDS • VACUUM TUBE EDUCATIONAL AIDS • HIGH VOLTAGE SILICON RECTIFIER 
STACKS • INTEGRATED CIRCUITS • GERMANIUM TRANSISTORS • SILICON TRANSISTORS • HIGH 
POWER V.H.F. TRANSISTORS • IONISATION VACUUM GAUGES • THERMO-COUPLE VACUUM GAUGES 
• SPARK GAPS • VACUUM SYSTEM COMPONENTS • INFRA-RED VIDICONS 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD., SYDNEY • MELBOURNE • BRISBANE • ADELAIDE * PERTH • HOBART 
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FM—' not in the foreseeable future" 

Just twelve months ago, I commented in the editorial that 
"it would be wrong to assume that FM/stereo is almost here 
... in my book this is going to add up to years, not months." 
The most recent statement by the Postmaster-General on 
the subject would suggest that this forecast was only too true. 

Conducted by the Editor 


At the time it was made, one of Aus¬ 
tralia’s leading proponents of frequency 
modulation felt that I was being far too 
pessimistic. He undertook to shout me a 
chicken dinner if FM stereo was not well 
and truly under way within 18 months. 

I can smell that chicken already! 

Addressing the Federation of Com¬ 
mercial Broadcasters in Melbourne, on 
October 10, the Postmaster-General, 
Alan S. Hulme, M.P., seemed to in¬ 
dicate that the Federal Government was 
well content with the service which 
Australian radio stations were provid¬ 
ing on the medium-wave broadcast band. 

He spoke of four new National broad¬ 
casting stations which had commenced 
operation since the last convention and 
the proposal to licence commercial 
broadcasting stations to serve the Gold 
Coast, the Atherton Tablelands and the 
Innisfail-Tully area, all in Queensland. 
He said: 

“It is indicative that deficiencies in 
broadcasting services are to a great ex¬ 
tent being rectified, notwithstanding the 
problems we have in respect of the 
availability of frequencies in the 
medium frequency band. These de¬ 
velopments have come about by a 
more intensive use of the medium fre¬ 
quency band by means of special tech¬ 
niques. For instance, the successful tech¬ 
nical operation oj the three new com¬ 
mercial stations in Queensland will be 
made possible by the use of directional 
aerials” 

Mr Hulme then went on to discuss his 
Government’s attitude to FM (Frequency 
Modulation) broadcasting, and I quote 
again: 

“This raises the question of frequency 


modulation broadcasting, about which 1 
have been asked to again make some 
mention. 

“The Government has consistently 
taken the view that any deficiencies in 
the Australian broadcasting services are 
not sufficient to warrant the introduc¬ 
tion of a completely new service such as 
FM with its attendant problems and 
costs. , 

“Frequency modulation undoubtedly 
has certain merits including lower noise 
levels and higher fidelity of sound. It 
seems clear, however, from the technical 
submissions and information that have 
been supplied to me, that FM would not 
facilitate an improvement in the broad¬ 
casting services where such improve¬ 
ment is most needed, i.e, in distant 
country areas. Here the use of the 
medium frequencies is in fact more 
effective. There would, moreover, be 
some technical difficulties in regard to 
FM broadcasting which would have to 
operate in Australia in the UHF band, 
compared with the VHF band in 
countries where FM is used overseas. 

“It is consistently submitted by 
some people that FM has arrived in 
many overseas countries and that Aus¬ 
tralia is lagging behind. This is not so. 
Indeed, the stimulus to FM overseas 
has been not so much because of its 
intrinsic merits, but because of the 
degree of overcrowding and interfer¬ 
ence in the FM band rising from very 
large populations to be provided with 
service. Interference and overcrowding 
to such an extent fortunately does not 
exist in Australia. 

“There have been suggestions that 
your industry is in favour of the intro¬ 
duction of FM broadcasting. 1 have 


reason to believe that this is not so 
although perhaps existing licensees may 
be prepared to participate in the de¬ 
velopment of FM, if it were considered 
by the Government that its introduction 
were necessary. 

“However, let me make it clear that, 
so far as the Government is concerned, 
FM broadcasting will not be introduced 
in the foreseeable future. In certain 
quarters, a recent decision to grant cer¬ 
tain licences for FM experimental pur¬ 
poses in the VHF band may have been 
interpreted as a prelude to a reversal of 
the Government's known views on FM. 
This, l emphasise, is not the case. There 
is no reason at all why these experi¬ 
ments should not be made and good 
reasons why they should. But that, for 
now, is as far as it goes.” 

One can well imagine the rage and 
frustration of high fidelity enthusiasts at 
the Minister’s scant dismissal of their 
interests. The more so, because it comes 
as a climax to many months of agita¬ 
tion by various interests at various 
levels. 

Unfortunately, the case for FM and 
FM/stereo has thus far been character¬ 
ed by a lot more starry-eyed optimism 
than appraisal of hard fact. 

In conversation and correspondence, 
hi-fi enthusiasts are still cursing the Aus¬ 
tralian Broadcasting Commission as the 
organisation which no longer provides 
them with an FM service. As often as 
not, the theme is developed into a con¬ 
demnation of A.B.C. policies generally. 

Another group is given to blaming 
the P.M.G.’s Department as the guilty 
party, proceeding therefrom to ventilate 
all the things they don’t like about de¬ 
partmental policies. Only recently, a 
large article along these lines was gen¬ 
erated in the Press for public consump¬ 
tion. 

As we have pointed out on previous 
occasions, this hate is completely mis¬ 
directed, for both the A.B.C. and the 
P.M.G. technical services were highly in 
favour of FM broadcasting, not against 
it! 

The planning of all aspects of broad¬ 
casting, AM and FM, mono and stereo, 
monochrome TV and colour TV. 
national and commercial, is primarily a 
matter for Federal Parliament, and given 
expression through the Australian 
Broadcasting Control Board. 

Even the Postmaster-General, though 
a key figure, must conform to his Gov¬ 
ernment’s policies, which are dictated to 
a large extent by broad economic and 
industrial issues. 

At a recent engineering meeting in 
Melbourne, someone reportedly made 
the observation that “onlv the stroke 
of a pen blocked the establishment of 
FM broadcasting.” Remarks like that 
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are as unrealistic as virulent attacks on 
the wrong people! 

Over 12 months ago, in these 
columns, I sought to warn against the 
unrealistic, starry-eyed approach that 
was, even then, all too evident. 

In the October, 1965, issue (page 85, 
col. 1) I referred to a major delusion 
among hi-fi enthusiasts, namely that the 
introduction of FM-stereo would auto¬ 
matically fill the air-waves with beauti¬ 
ful music, exactly to their liking. 

I referred to a further delusion—that 
the A.B.C. and commercial interests 
would find a large and enthusiastic audi¬ 
ence, sufficient to ensure immediate 
commercial success and reversing all 
the factors and preferences which have 
created the present sound of AM radio. 

And so on. But for space considera¬ 
tions, I would have been quite content 
to reprint the remarks in toto, because 
they still stand in all their disturbing 
detail. 

Let me make myself clear: We will 
get FM and FM-stereo broadcasting in 
due course, as part of the normal pro¬ 
gress and evolution of home listening. 
We will get it, not at the reversal of 
somebody’s presently annoying whim but 
as the end product of a lot of hard- 
headed political, commercial, technolo¬ 
gical and promotional planning. 

FM and FM-stereo, when it comes, 
will up-grade the public concept of good 
sound reproduction but it will not exist 
primarily to serve high fidelity enthusi¬ 
asts. Its need to find some kind of a 
mass audience will see to that—unfor¬ 
tunately! 

As I pointed out in October, last year, 
our present AM broadcast stations are 
technically able to radiate some very 
pleasant sound, but only a very small 
proportion of the total audience would 
ever know — or seemingly want to 
know. The rest are content with a dim¬ 
inutive box, which radiates recognisable 
words and the appropriate beat, and 
little more! 

You may think that I’m being more 
defeatist than realistic about this but 
it is not without reason. 

A recent issue of “Sponsor” magazine, 
which concerns itself with radio and TV 
advertising in U.S.A., devotes a good 
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deal of space to the rising role of FM- 
stereo in that country. 

It points out that, having survived by 
being allowed to operate in parallel with 
AM outlets, FM and FM-stereo is now 
facing the position of having to cut 
adrift and to provide its own program¬ 
ming. To quote: 

“FM has been happening all over 
the map for the past two years. Spur¬ 
red by the imminent simulcast split in 
January, nearly a thousand AM/FM 
stations have been experimenting with 
FM programming twists, promotional 
gimmicks and sales pitches once ana¬ 
thema to well-bred FM. 

“Who would have thought that he’d 
live to see the day when the deejay 
who calls himself ‘the fifth beatle’ 
Murray the K., would be planning to 
stomp it on an FM station? 

“Who would have thought that, one 
day, he’d tune in an all-girl-deejay 
FM station in New York City? 

“Indeed, a few years ago, who sus¬ 
pected that one would be able to cap¬ 
ture in FM stereo the sounds of coun¬ 
try, folk, folk-rock, blues, talking 
blues, gospel and talking talk? 

“FM purists be damned, all of these 
formats are here and though some 
are even now falling by the wayside 
. . . FM has embarked up on a diver¬ 
sity of programming formats scarcely 
imagined by the medium’s founding 
father. Major Armstrong, himself a 
classical-music buff. 

So many new stations have come 
up with new programming sounds of 
late, in fact, in many areas the FM 
band is beginning to sound sus¬ 
piciously like the AM band.” 

The article goes on to point out that 
there is still a fair proportion of classi¬ 
cal and neo-classical programming on 
FM radio and that the inherent quality 
of the medium gives it a significant ad¬ 
vantage for music of all descriptions. It 
quotes FM supporters as postulating that 
there will be a progressive shift to FM 
for all music programming, ultimately 
leaving the AM band to talks, news and 
utility services. 

But this belongs to somewhere in the 
future, they agree. 

But if and when it happens, there is 


SSB TRANSMITTER FOR THE HF BANDS 

In response to many requests, we have completed the development 
of a transmitter which will meet the need of amateurs who wish to 
go to SSB but who have hesitated to do so because of a lack of sufficient 
information on the construction of suitable equipment. 

To give readers some idea of what to expect, here is a brief 
specification: 

1. Fully transistorised exciter. 

2. Low frequency type, using mechanical filter. 

3. Capable of covering all bands — 160, 80, 20, 15 and 10 metres. 

4. Bandswitched, with features for ease of tuning and band-changing. 

5. May be used for SSB, CW or AM (with one sideband). 

6. Automatic sideband switching, lower sideband for 160, 80 and 40 
metres, with upper sideband for 20, 15 and 10 metres . 

7. Provision for reversing the transmitted sideband, without shifting the 
output frequency. 

8. High frequency stability. 

9. High degree of carrier and unwanted sideband suppression. 

10. Adequate suppression of unwanted mixer products. 

11. Two valves—Class A driver and Class AB1 linear power amplifier. 

12. Sufficient power to be used on its own, or sufficient to drive a high 
power linear amplifier. 

13. VOX facilities included as optional. 

14. Completely self-contained, including power supply, in a cabinet 
approximately Min x 7in x 11 in. 
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no guarantee that the quality enthusiasts 
will be relatively more happy with mass 
programming then than now. They may 
simply be able to receive, much more 
effectively, what they don’t particularly 
care for! 

As I said earlier, there’s a lot more 
to this question than the stroke of a 
politician’s pen! 

There’s one twist, however, which pro¬ 
ponents of FM will certainly appreciate. 
While the Postmaster-General was mak¬ 
ing his statement in Melbourne pushing 
FM into the hazy future, one of the 
world’s first UHF broadcast FM trans¬ 
mitters was raining its signal over the 
same city. 

Unless I’m much mistaken, this ex¬ 
perimental signal will count for more 
than any number of words! 

To change the subject, a certain 
amount of comment is still coming to 
hand about our recent change from 
“cycles per second” to “Hertz.” One 
from P.W. (Killara, N.S.W.) is brief and 
to the point. He says: 

Dear Sir, 

1 very much disagree with A. G’s let¬ 
ter on the matter of cps and Hz. Hertz 
honours someone. Does cps? 

Is it going to improve Australia's 
image if her industries don't conform to 
this international symbol? 

Concerning the matter of the relative 
potential dangers of the various types 
of electric power, this is utter bull! 
A.G. seems to assume that 90 per cent 
of Australia's population are dolts. 

Putting the other point of view, one 
or two letters have repeated the objec¬ 
tion that “cycles per second” means 
something, whereas Hertz does not. Why, 
the correspondents ask, should they be 
expected to adopt a term which has no 
relationship as a word with the quan¬ 
tity which it describes? 

The curious thing about most of this 
comment is that it treats adoption of 
the word Hertz as some kind of a pre¬ 
cedent, with the implication: What’ll they 
do next? 

In fact, a very large number of elec¬ 
trical quantities are named after pioneers 
and we use the terms without a second 
thought. And “we” would most cer¬ 
tainly include the objectors to “Hertz.” 

How far would we get if we were to 
refuse to use such terms? 

We would immediately have to cut 
out “ampere” and try to evolve a gen¬ 
eric term invoking the concept of the de¬ 
position rate of silver — 0.001118 gram 
per second — from a solution of nit¬ 
rate of silver in water. 

Let’s begin then, by substituting a deri¬ 
vation from the chemical symbol and 
end up with, say, “Agnodep” as the unit 
of current! 

Next, we must get rid of “Ohm,” be¬ 
cause the word has nothing about it to 
suggest resistance, as offered by a 
column of mercury of reference dimen¬ 
sions and temperature. Perhaps we 
could call the unit of resistance a “Res- 
merc.” 

That would make the volt (that must 
go, too) equal to the potential differ¬ 
ence between the ends of a conductor of 
resistance 1 Resmerc, when the current 
flowing through it is 1 Agnodep! De¬ 
rived from these terms we could pos¬ 
sibly rename the volt an “Agnoresmerc- 
dep.” 

And so on! Unless Tm much mis¬ 
taken, we’ll come round to using Hertz 
as automatically as now we use amp, 
volt, ohm, henry, farad and all the rest. 
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UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

(FORMERLY AT PHILLIP STREET, SYDNEY) 

❖ 

We've moved to a 

NEW ADDRESS! 


m 


PITT STREET 

-n — 

iti-ra ° 

K Shop N0I2 //> 

ASH ST. 


G 

three s- 

fR 

EET 

§j 

WYNYARD 

STATION 


SHOP 32, ASH STREET, 

ANGEL ARCADE, 

SYDNEY 

• 

* Same Telephone Numbers 

28.3718 

28.3926 


New, Convenient, Mid-City Location! 






U.R.D. extend an invitation to call 
at our new premises and inspect 
the splendid range of High 
Fidelity equipment on display 
there. 

Stocks of all leading makes are 
always available, including such 
famous names as those listed at 
right. Also Speaker Enclosures 
and Equipment Cabinets suitable 
for this equipment . . . and a com¬ 
plete range of Scotch Recording 
Tapes. HIRE PURCHASE 
FACILITIES available. 



All the best 

brands at the one 


address: 

Quad 

Radford 

Garrard 

Leak 


Sony 

Rogers 

Dual 

Pioneer 

Labcraft 

Thorens 


S.M.E. 

All Balance 


Shure 

Decca 


Ortofon 

A.D.C. 


Pickering 

Ferrograph 

PSS| 

B. and O. 

Sansui 

Peak. 

Goodmans 

Elac 

Wharfedale 



Tandberg 


Australia's Leading High-Fidelity Specialists 




INCORPORATED 7935 
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OFFERS THE WORLD’S GREATEST RANGE 


there’s a Garrard to suit every 
record-playing requirement 



Garrard record changers and turntables form the 
only range in the world to answer every purpose and 
suit every pocket. Professionals who must have 
instrument quality enthuse about the precision 
engineered 401 ... while wondering how on earth 
Garrard can do it for the price. Highly selective 
enthusiasts who want the very best choose either 
the 401 or the LAB 80. Others, who want first-rate 
equipment at a lower price, note cheerfully the 
great Garrard range of no less than 7 other models, 
varying widely in price and features—enabling 
them to choose the right unit at the right price. 

Every model, high or low priced, is completely 
reliable, and is a product of good des ; gn, ceaseless 
Garrard research, and invariable adherence to the 
highest manufacturing standards. 



For the critical user... offers automatic playing, 
with pusher-platform, and many other features. 



Designed for use with high-compliance 
cartridges; low-mass arm gives 
exceptionally low record wear. 



401 



With heavy 12' transcription turntable, 
machine cut strobe, neon lamp 
and pitch control. 


AT 60 





Also AT 6 Mk 11A, Automatic or manual operation—has 

with steel turntable. precision arm. bias compensator 

and heavy turntable. 



Automatic record changer with large 
turntable, playing up to 8 records. 
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1000 


Compact, low priced record changer, 
automatically playing up to 10 records. 


Model 50 


Automatic record changer with large turntable, weight- 
counterbalanced arm and plug-in pick-up head. 


For illustrated literature and name of your 
nearest Garrard retailer, write to— 

Main Distributor for N.S.W.: 

BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence St., Sydney. 29-1571 


LAB 80 

An outstanding automatic transcription turntable 
for professional reproduction. 


Single record player with precision arm, heavy 
turntable, and cueing device. 


SP 25 
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AUDIOM 51 


(12*—‘16 watts—15 ohms) 
Single diaphragm 12' Loud¬ 
speaker of rugged design. Pure 
plastic roll suspension, long- 
throw eluminium voice coil, 
robust FEROBA H magnet sys¬ 
tem. New diecast chassis of 
open construction and high 
rigidity. Ask for the Bass version 
for High Fidelity (with Midax 
and Trebax); Standard version 
for Musical Instrument ampli¬ 
fication. Public Address work. 
Not for use with Bass Guitars 
Specification 
Fundamental resonance. 

} Bass for Hi-Fi 35 c/s 
Std. for P.A. 50 c/s 

Power. 

.15 watts (30 watts USA) 

Impedance.15 ohms 

Overall diameter.. 

.12|' (32.1 cm) 

Nett weight. 

.10 lbs 13 028 (4.91 kg) 


AUDIOM 61 

(12"—20 watts—15 ohms) 

Very robust 12' single dia¬ 
phragm Loudspeaker, tough and 
reliable. Pure plastic roll sus¬ 
pension. long-throw voice coil, 
rugged FEROBA II magnet sys¬ 
tem. New pressure diecast 
chassis of open design and high 
rigidity. For High Fidelity (with 
Midax and Trebax) ask for the 
Bass version. For Electric Guitsr 
and Public Address work ask 
for the Standard version. 

Specification 

Fundamental resonance. 

} Bass for Hi-Fi 35 c/s 
Std. for P.A. 50 c/s 

Power..... 

.20 watts (40 watts USA) 

Impedance....15 ohms 

Overall diameter. 

..„.!.12|' (32.1 cm) 

Nett weight ..... 

17 lbs 4o2s (7.82 kg) 


For Electrical Instrument Amplification. Public Address. Specialised Applications. 
For full details of Goodmans Audiom loudspeakers, contact Sole Australian Agents: 

BRITISH MERCHANDISING PTY. LTD. 60 CLARENCE ST. SYDNEY. N.S.W. Tel: 29 1571 {3 lines) 

MADE IN ENGLAND BY GOODMANS INDUSTRIES LTD. 
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AUDIOM 91 

AUDIOM 91 Bass— For use in 
very high-powered High Fidelity 
systems (cinemas, concert halls, 
etc.) and for specialised de¬ 
mands. e.g. Electronic Organs. 
AUDIOM 91 Standard—for use 
with Bassi Guitars, very high- 
powered Public Address systems 
and all sound reproducing sys¬ 
tems demanding high efficiency 
and rugged reliability. 
Enormously robust 18' single 
diaphragm heavy duty loud¬ 
speaker of massive construct¬ 
ion. Exceptionally strong 
FEROBA U magnet system. 3' 
voice coil. Rigid cast chassis to 
endure punishing conditions. 
Insulated binding posts. 
Specification 

Fundamental resonance (Bass) 

.30 c/s 

(Standard for Bass Guitars and 

PA)........55 c/s 

Power__ 

..60 watts (100 watts USA) 

Impedance.15 ohms 

Overall diameter_.._____ 

___18^-' (45.89 cm) 

Nett weight.22 lbs (9.98 kg) 


Goodmans Audiom range of loudspeakers have proved their outstanding reliability 
in constant use in large numbers under the most punishing conditions. 

There is an Audiom for every power handling requirement, too. 

The range is available in two versions: 

BASS version: For use as Bass speaker (with Midax mid-range and Trebax High 
Frequency reproducers) in High Fidelity Loudspeaker systems. 

STANDARD version: For Public Address installations and musical instrument 
amplification (electric guitars, organs, etc). 


AUDIOM 91/100 (100 watts British. 200 watts U.S.A.) 

A special version of the Audiom 91 with the ability to handle 100 watts 
of power (200 watts U.S.A.) with reliability and precision. 


AUDIOM 81 

(15'—25 watts—15 ohms) 
Rugged 15' single diaphragm 
unit of heavy duty construction 
with 25 watts handling. Massive 
FEROBA H magnet system. 3' 
voice coil, rigid diecast chassis, 
all plastic cone edge. Binding 
posts. Ideal for higher powered 
High Fidelity systems (with 
Midax and Trebax) — ask for 
Bass version. For Musical 
Instrument amplification and 
Public Address work ask for 
Standard version. 
Specification 

Fundamental resonance. 

} Bass for Hi-Fi 30 c/s 
Std. for P.A. 60 c/s 

Power ...... 

-25 watts (50 watts USA) 

Impedance..15 ohms 

Overall diameter... 

....15tV' (38.2 cm) 

Nett weight......... 

.22 lbs 8 ozs (10.21 kg) 
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A SIMPLE RECEIVER 
OF NOVEL DESIGN 


This little receiver should have on appeal 
to beginners, experimenters and more 
experienced readers alike. It is economi¬ 
cal, exhibits high sensitivity and repre¬ 
sents a quite novel approach. It may be 
used as it is, or it could be the basis for 
further development and experiment. 


By Ian Pogson 


ever, if the builder is inclined to try 
other types, by all means do so. 



In the collector circuit of the third 

Just a week prior to the time of writ- liberately few turns, to minimise load- transistor, is a 330-ohm resistor and an 

ing, we were looking through the ing on the tuned circuit. RF choke in series. We found it neces- 

October, 1966 issue of “Wireless World” Immediately following, are three sary to shunt the RF choke with a IK 
and came across a short article by G. transistors constituting a direct-coupled, resistor to ensure stability of the RF 
W. Short. In it, the author described a wide-band RF amplifier system. Circuit- amplifiers. This was not shown in the 
four-transistor TRF receiver using only wise, this is about the simplest arrange- “Wireless World” circuit and it could be 
one tuned circuit and designed to ope- ment that could be conceived. It gives that the transistors which they were 

rate from selenium photo cells, at about hfgh gain and at the same time, avoids using were of somewhat lower gain. 

1.3 volts. the need for additional tuned circuits. Between the junction of the 330-ohm 

To say the least, we were fascinated The three transistors used in our resistor and the RF choke, is a 100K 
by the circuit concept. As the writer prototype are the silicon planar type pre-set potentiometer, the other end of 
pointed out, the receiver was meant for BF115, which are readily obtainable at which goes to earth. The rotor picks 
the use and amusement of small child- qu ite low cost. We have not tried other the correct amount of bias for the 
ren. Selenium cells were chosen for the types but it is more than likely that base of the first transistor and enables 
power supply, because they operate from other NPN silicon planar transistors suitable operating conditions to be set 
sunlight and it would not matter at all would be satisfactory. Among these up for all three directly coupled RF 
if the young owner forgot to switch it would be the BC108, 2N3565, SE1001, amplifiers. 

off. In addition, operation had to be as etc. The detector is a germanium diode and 

simple as possible and this amounted j t s h 0 uld be noted that the BF115 almost any type would do in this posi¬ 

ts a tuning dial and a volume control m h as a s hield connection, effectively earth- tion. The diode is forward biased by 
the original set. ing t he me t a i cap; most other types do connecting it directly to the collector of 

We duly decided to make up one of nfot include this protection. In addition, the third transistor. This arrangement 
these little sets and see for ourselves, the BC108 has higher gain than the means that the load resistance should 
The idea of using selenium cells was BF115 and this, along with the lack of fall between the values of 25K and 100K 
discarded, however, mainly on the shielding, could lead to instability. How- and for this reason a 50K volume con- 
score of cost. Many dry cells could be 
bought for the cost of the selenium cells. 

As no constructional details were 
given, we elected to make it up in the 
way we imagined that a schoolboy would 
do. So we started out with a piece of 
i-in thick board for a base, to which was 
added a front panel made of thin ply¬ 
wood. 

A word of warning was issued by the 
‘‘Wireless World” writer to the effect 
that the receiver had quite a lot of gain 
and that, unless the ferrite aerial rod 
was either kept well away or screened 
from the rest of the receiver, instability 
would be a likely problem. 

Noting the warning, we made a rough 
mock-up of the circuit in such a way 
that we could move the rod around with 
respect to the RF amplifier system. This 
made it possible to check the need for— 
and the effectiveness of — a suitable 
screen. The screen was indeed necessary 
but the layout, as shown in our model, 
proved to be both simple and effective. 

Before proceeding with constructional 
details, let us have a look at the circuit. 

As mentioned previously, there is only 
one tuned circuit, involving a coil wound 
on a ferrite aerial rod. This has a high 
intrinsic “Q,” providing a reasonable 
amount of selectivity in its own right. 

There is a second winding on the rod 
to feed the signal to the base of the 
first transistor, this winding having de- 


At the top of the page is a front view of our little set and it can be seen 
that it is simple to operate . Immediately above is a rear view. This shows 
quite clearly the disposition of most of the components. We suggest that 
the shield and front panel be made slightly higher to give more clearance 
for the battery clamp* and the aerial rod. 
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T.O.S.C.A. 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
81-3443 81-1810 


OPEN ALL DAY SATURDAY TILL 6 P.M. 


STEREO AMPLIFIER PRINTED BOARD COMPLETE 

2x6GW8 using power supply of 250v DC and 6.3v AC. 


Tested. 



Ready to use. 


Does not include valves, output trans. volume control. 
ONLY $2.40, post. paid. 

Suitable for conversion to stereo or gTams or portogram. 
Tone and volume pots for the same, $1.30. 
Speaker trans., K type, 7 K.ohms to 15 ohms, $1.25. 


ADMIRAL 19" 

TV CABINETS 

Maple only . . . few left 
with legs, no side handles. 
W. 24in, h. 20in, d. 12in. 

$4.00 ONLY. 

Add post. 



TV YOKE ROLA 911 

90 deg. 

Suitable most 21 in Admiral. Strom.. 
As tor. 

$7.00 

Add 25c post. 

TV YOKE ROLA 1402~~~ 

eq. to 1412 110 deg. 

S.T.C., Stromberg, Astor. 

$6.50. 

Add 25c post. 

TV YOKE ROLA 1702 

Orig. Ecko 21 in eq. to 1811. 

Suit S.T.C., Stromberg. 

$6.50. 

Add 25c post. 

TV YOKE MSP 

(42513), 

suitable A.W.A., Admiral, H.M.V, 
$5.00 only. 

Add 25c post. 

We stock all GARRARD changers. 

LATEST MINI CHANGER 

B.S.R. 240V only. A little gem. 

ELECTROLYTIC CONDENSER 

100 mf 12vw 15c. 

75 mf 6vw 10c. 


ELECTROLYTIC CONDENSER 

50 mf 150V pigtail, 25c. 

24 mf 8 mf 300V 50 mf 25V, 

3 in 1, 80c. 


Radio or TV Thermistor. 

15c. 


LAMP HOLDER 

6.3V type, screw in. 

10 for 25c. 


B/C TUNING KNOB 

with stations dial. 25c. 


PHILIPS AIR TRIMMER 

Only 10 for $1.00. 


TRANSISTOR SPECIAL 

OC 71 .. .. 65c 2n 483 .. .. 65c 


OC 45 
OC 74 
AS 128 


.. 65c 
,.) 65c 


2N 406 

2N270 

2n410 


65c 

65c 

65c 


ALL TYPES OF VALVES 

supplied to trade at trade prices. 


BOARDS 

S.T.C. Sync Board, 10c. 
Admiral video I.F. board, 10c. 


POWER TRANSFORMER 

Doubler type. 

240 250V to 120V 6.3V, 

$5.00. 

Add 50c post. 

ECKO RESISTORS MAINS 

18 plus 16 plus 16 plus 9 plus 15 
plus 18 plus ohms 20W. 

Ideal experimenter. 

Inc. post., 30c. 

ALL S.T.C. TUNERS” 

stocked, sold or exchanged. 

SPEAKiR~CLOTH 

Heavy type stocked. 

48in in width, 

$1.00 a yard. 

MICA CONDENSERS 

10 pf, 100 pf, 680 pf, 47 pf, 

270 pf, 1,000 pf. 

30 for $1.00. 


UCC HIGH QUAL 
CONDENSERS 

.lmf, .27mf. 
.0018mf, .047mf. 

25 for $1.00. 

Add post. 


HGP KNOBS 

Stocked Sydney only spec, model. 


MIXED GROMMETS 

Very handy. 

50c a bag of 30 pieces. 
Add post. 


BATTERY CHARGER OR 
SLOT-CAR TRANSFORMER 

Input 240V, out. 10-14V 3.8Amp. AC 

$8.00 post paid. 


Low Voltage Transformer 

Sec 10-14-21V 4.5Amp. AC 
240V inp. 

$6.00 post paid. 


SPEAKER SPECIAL 

Rola 8in, $4.00. 

St. 4in, $3.00. 
Tweeter 6in, 25ohm $2.00. 
Add post. 


Sockets and plug SPECIAL. 
10 in plastic bag, assorted. 

$1.50, post paid. 


,p##N 


SPECIAL 

National RJ-I5A 
Transceiver 12 Transistors 
transmitter 500 mv 

Range city I mile 
suburb 4 miles 
40 miles over water 

Dim. h.8 n W 3" dli M 
Only few at $ 60.00 
each unit, operates at 27.24mc. 

includes battery case with 
shoulder strap. I3.5V-8/UMI. 


MINIMUM ORDER OF $1.00 ACCEPTED 
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From this circuit 
will be noticed 
immediately the 
rather unconven¬ 
tional arrange¬ 
ment of the three 
RF transistors in 
a direct-coupled 
cascade configur¬ 
ation, which is 
effective and very 
economical in 
terms of wiring 
and other com¬ 
ponents. 



trol has been specified. We advise that 
this value be used. 

Immediately following the detector is 
an RF filter, consisting of two .0047uF 
capacitors and a 2.2K resistor. 

The fourth transistor is the audio 
amplifier, the signal being fed to its 
base via a 0.1 uF capacitor from the 
rotor of the volume control. Forward 
bias is provided by the 47K resistor. 
A pair of headphones is connected be¬ 
tween the positive line and the collector 
of the audio amplifier. 

The transistor which we used here 
is a 2N3566, a type which happened 
to be handy. The application is not a 
critical one and we could have used a 
2N3565 or a BC108, just as effectively. 
In fact, the requirements are such that 
almost any type similar to those men¬ 
tioned could be used. 

The “power supply” is a humble 1.5 
volt dry cell and perhaps the most con¬ 
venient type to use is the 915. Across 
the 1.5 volt supply is a 500uF elec¬ 
trolytic capacitor, which becomes useful 
when the cell begins to run down. The 
total current, as we measured it, is a 
mere 4.5 milliamps. With this drain, a 
915 cell should last quite a long time. 

A few general observations should 
prove useful to readers. As already men¬ 
tioned, certain precautions must be taken 
to make sure that the unit will be stable. 
The main one is that the aerial rod 
must be isolated from the wide-band 
RF amplifier. This is covered in the 
details on construction. 

The actual type of aerial rod assembly 
will have a definite bearing on the per¬ 
formance. The assembly shown in the 
photograph is one which is readily avail¬ 
able but has been modified to suit our 
purpose. When purchased, the rod was 
8 in long, which was somewhat longer 
than could be accommodated in this little 
set. We shortened the rod to 5in, although 
it could have been left as long as 6in. 
Shortening the rod does slightly reduce 
its directivity but it also reduces induc¬ 
tance. The latter can be corrected by 
adding a few turns to the coil and this 
point will be dealt with later on. 

We also tried a Japanese replacement 
aerial rod assembly, which is quite small 
by comparison, being only 2iin long. 
When compared for performance with 
the longer rod, the small one seemed to 
have almost as much pickup, but the 
selectivity and null from the ends, was 


not as good. Unless space is at a pre¬ 
mium, it would seem that there is a 
good case for the larger rod. 

Before leaving the subject of the aerial 
rod assembly, there is another important 
point which should not be overlooked. 
The rod must be kept away from metal, 
particularly ferrous, otherwise the “Q” 
of the coil will be seriously reduced, 
resulting in loss of selectivity. More will 
be said about this under constructional 
details. 

Needless to say, such a modest receiver 
is only intended to operate a pair of 
headphones. Crystal headphones are not 
suitable for this application. Magnetic 
headphones come in a wide variety of 
impedance values, perhaps 2000 ohms 
being the most common. It will be found 
that these are quite satisfactory and even 
4000 ohm types will work but with some¬ 
what reduced sensitivity. The most suc¬ 
cessful headphones from a sensitivity 
point of view are the low impedance 
variety which was so common on the 
disposals market a few years ago. The 
resistance of the pair which we used is 
25 ohms and these gave excellent results. 

We were also hopeful enough to try a 
small loudspeaker and with reservations, 
it gave acceptable volume. A 4in speaker 
with a voice coil impedence of 33 ohms 
was found to be quite good giving suffi¬ 
cient volume for a quiet room. On the 
other hand, as the voice coil impedance 
is reduced, so does the output fall accord¬ 
ingly. At 2 ohms, the output had dropped 
to a level which could not be considered 
usable. 

The idea of using a transformer to 


provide a better match between the audio 
transistor collector and the speaker was 
also tried. Although from a theoretical 
point of view, we were able to obtain a 
fairly reasonable match, results were not 
encouraging. It would seem that the ef¬ 
ficiency and DC resistance of the trans¬ 
former was such that the improvement in 
matching was more than offset by the 
losses. However, interested experimenters 
could pursue this idea further, if they 
feel so inclined. 

A good idea of the construction may be 
obtained from the pictures and the wir¬ 
ing diagram. The base board, 6in x 2|in 
x Yin, accommodates the variable cap¬ 
acitor, wiring board and dry cell. The 
front panel is used to mount the On/Off 
switch, volume control, headphone sock¬ 
ets, dial assembly and aerial rod 
assembly. 

The panel measures 6in x 4iin x 
3/32in thick. It was made of three-ply 
wood but any suitable material could be 
used, such as hardboard or bakelite. We 
would suggest that you increase the 
height of your panel to at least 4iin, 
to give more space under the shield for 
the dry cell and to permit slightly 
increased spacing of the aerial rod above 
the shield. 

The shield just mentioned, consists of 
an “L" shape piece of tinplate. Allowing 
sufficient clearance for the dry cell, the 
shield should measure 6in wide, 3-3/8in 
to the bend and with a 2in fold at the 
top. We used tinplate, but some may 
prefer aluminium. 

The front panel is screwed to the base¬ 
board with a couple of wood screws, the 


>ARTS LIST 

1 Aerial rod assembly (see text). 

2 Clips for aerial rod. 

1 On/off toggle switch. 

2 Banana sockets. 

1 Dry cell, type 915. 

3 Transistors, type BF115. 

1 Transistor, type 2N3566, BC108, 
2N3565, etc. 

1 Diode, type OA91, IN60A, etc. 

1 RF choke, 2.5mH. 

1 Knob. 

1 Dial and scale. 

RESISTORS 

i watt, 10 per cent tolerance. 

1 330 ohms. 

3 IK. 

1 2.2K. 


1 47K. 

1 100K preset potentiometer. 

1 50K logarithmic potentiometer. 

CAPACITORS 
1 10-415pF variable. 

1 3-30pF trimmer. 

2 .0047uF low voltage plastic or 
ceramic. 

1 0.1 uF low voltage plastic. 

1 4uF low voltage electrolytic. 

1 500uF low voltage electrolytic . 

SUNDRIES 

Wood for base and front panel, 
Tinplate for shield. Aluminium for 
battery clamp. Hook-up wire, solder, 
screws. 
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REPRINT OF THE COMPREHENSIVE 


STOCK TRANSFORMER 

CATALOGUE 


Showing the complete stock range of . . . 

SOLDERING IRON TRANSFORMERS 

FILAMENT AND GENERAL PURPOSE 
POWER TRANSFORMERS 

Comprehensive Range of: 

POWER TRANSFORMERS AND CHOKES 
HI-FI OUTPUT, SPEAKER AND 
TRANSISTOR TRANSFORMERS 


Secure your copy NOW 
from your local AAR StockistI 





MINIWATT DIGEST 
AUG./SEPT. 1966. 
OUTLOOK MAY-JUNE 1966 
ELECT. AUST. JUNE 1966 
ELECT. AUST. JUNE 1966 


PT5991 

PT5990 

PT1940 

T1889 

Z3040 

K5 15 (2 req'd) 

PT5786 

PT2150 

PT5890 

Z3200 (2 req'd) 

Z3212 

PT5755 

PT2150 

PT2062 

Z3040 

OT E7/15 

PT5721 

PT TD19 (2 req’d) 

PT2150 (for AC Supply) 

PT2150 (for AC Supply) 

PT5890 

PT5890 

PT1993 

OT E7 15 

PT1993 

PT5890 

PT5890 


Electronic Photo Cell Circuits 
3 Watt Transistor Stereo Amp, 
Regulated Power Supply 
Basic Stereo Amplifier 


ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. APRIL 1966 
OUTLOOK JULY-AUG. 1965 
OUTLOOK JAN.-FEB. 1966 
ELEC. AUST. APRIL 1966 
ELEC. AUST. APRIL 1966 


A Battery Charger for your Car. 
1966 R-C Bridge 

THREE Band Short Wave Converter 


Twin 5 Watt Class A Transistor Stereo Amp. 


Protected DC Supply 
3 Band Double Change Receiver 


Playmaster 113 Stereo Power Amp. 


ELEC. AUST. MARCH 1966 


A Four Channel Audio Mixer 
Playmaster 112 Transistor Control Unit 
The 1966 Vacuum Tube Voltmeter 
A Two Band Short Wave Converter 
A Simple Public Address Amp. 
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shield being clamped behind the front 
panel and held in place by the same 
two screws. Holes for the variable cap¬ 
acitor spindle, switch, volume control 
and headphone sockets, are drilled 
through the panel and shield and the 
clamping effect of the bushes helps to 
make the assembly more rigid. The 
banana socket on the right was origin¬ 
ally fitted for an earth connection but it 
is not necesary in practice. 

The aerial rod assembly is mounted 
on the front panel by means of two 
spring clamps which are obtainable at 
good hardware stores. The clamps, must 
not, in any circumstances, form a shorted 
turn around the rod. 

The aerial rod which we used, measures 
3/8in diameter and the clamps are 
nominally iin. You may be able to get 
3/8in clamps or do as we did—namely 
wrap sufficient insulation tape around the 
rod to increase its diameter to iin. This 
has the advantage of providing some 
cushioning of the rod against stress. 
Finally, as suggested earlier, the rod 
and clamps should be mounted as close 
to the top of the front panel as possible, 
clearing the shield by the maximum 
amount. 

The variable capacitor is fixed to the 
base-board with small wood screws. Due 
to the thickness of the front panel and 
shield combined, the spindle of the 
Roblan variable capacitor may not be 
quite long enough. This can be remedied 
by reversing the front mounting foot, 
turning it under the capacitor assembly, 
and allowing the capacitor to be mounted 
closer to the front panel. Only one screw 
hole of the front foot will be accessible 
but three screws are quite enough to hold 
the capacitor down firmly. 

The dry cell is held in position by a 
small clamp fashioned from a piece of 
scrap aluminium. The sketch shows how 
it is made. A hole in the foot is drilled 
for a wood screw, which holds the clamp 
to the base board. A solder lug, fitted 
under the screw, provides for the positive 
lead from the cell to the switch. A self¬ 
tapping screw is screwed into the turn¬ 
over at the top in such a position that 
the screw makes contact with the posi¬ 
tive cap of the cell. Into the base-board, 
central with the cell position, is screwed 
another wood screw, also holding a solder 
lug. The cell sits over the head of the 
screw and the lug becomes the negative 
connection from the cell to the earth line. 

A miniature tagboard, with 13 pairs 
of tags is used as a base for the general 
wiring. Our board has 15 pairs of tags, 
as can be seen from the picture but the 
two at the extreme right are not used. 
Reference to the wiring diagram shows 
clearly where all the components are 
mounted and very little explanation 
should be needed. 

It is a good idea to wire in all the 
resistors, capacitors and the RF choke 
first. The detector diode and the four 
transistors are then soldered in and the 
usual care should be taken not to over¬ 
heat these items. 

The tag-board assembly may be put 
aside for the moment and the aerial 
rod assembly readied for use. Just how 
this item is dealt with, depends upon 
the type of assembly which you decide 
to buy. 

One which is readily available is that 
distributed by Messrs Watki'n Wynne. 


It is not suitable for our purpose, as 
purchased, and modifications must be 
made. The rod is 8in long and it needs 
to be shortened to 6in or thereabouts. 
Before this is done, the coil should be 
slid off the rod. 

Where the rod is to be cut at the 
6in point, run a file around the rod 
and cut a shallow groove. Now hold 
the rod in a vyce with the groove just 
clear of the jaws. Do not tighten the 


centre. It can be held in place by 
wrapping a couple of turns of plastic 
insulation tape over one end of the 
former, such that the tape also contacts 
the rod. 

If you decide to use one of the mini¬ 
ature aerial rod assemblies, referred to 
earlier, a different approach will 
be necessary. Mounting arrangements 
will need to be changed but the two 
plastic feet provided will suggest the 


This wiring dia¬ 
gram makes the 
task an easy one 
and it should be 
followed if the 
original layout is 
to be adopted . 
Note particu¬ 
larly, the earth 
lugs . 



SELF-TAPPING SCREW 



vyce too much, or you may crack the 
rod at another place. The surplus rod 
may be knocked off with a sharp tap 
from a hammer. The break may not 
be straight but this does not matter. 

The coil windings must also be modi¬ 
fied but the large tuning winding must 
be kept intact for the present at least. 
With a pair of wire cutters, cut off the 
leads to the lugs marked with the blue 
and red dots. These leads may be cut 
right back to the winding but they may 
be left in this condition. Using the vaca¬ 
ted lugs for terminations, wind on four 
turns of enamelled wire over the end 
of the main winding and nearest the 
lugs. The gauge of wire is not critical 
and anything around 30 gauge will be 
in order. 

This new winding becomes the one 
for the base circuit of the first transistor. 
One end goes to the transistor base and 
the other end goes to the 4uF electro¬ 
lytic and the pre-set potentiometer. It 
does not appear to matter which way 
the connections are made to this winding. 

As the rod has been shortened, the 
inductance of the tuning winding will 
be slightly reduced. This may be cor 
rected by adding a couple of turns to 
this winding but we consider that it is 
not really worth the trouble. There will 
be a small error in dial calibrations at 
the low-frequency end of the dial but 
scarcely enough to worry about. 

The winding is slipped back over the 
rod, with the winding located in the 


This is how we made our battery 
clamp. Readers may be able to think 
up other ways of doing the same job . 

method to be adopted and we can con¬ 
fidently leave this to the builder. One 
point only must be stressed—what we 
said earlier about keeping the rod away 
from metal objects still applies. 

However, there is more to the instal¬ 
lation of this little rod than the mount¬ 
ing process. First of all, the four leads 
will have to be identified. At one end, 
there is one lead only and this goes to 
the fixed plates of the variable capacitor. 
One of the three leads at the other 
end belongs to this winding and is con¬ 
nected to the rotor plates of the variable 
capacitor and the earth line. Identifica¬ 
tion of this lead can best be carried out 
by using one of the “ohms” ranges on a 
multimeter. 

The remaining two leads on the aerial 
rod assembly are for the base circuit 
of the first transistor. One lead will go 
to the base and the other to the 4uF 
electrolytio capacitor and the rotor of 
the 100K pre-set potentiometer. It does 
not appear to matter which way these 
leads are connected. If you feel inclin¬ 
ed, you can check for yourself. 

When the rod is installed and the re¬ 
ceiver is working, it may be found that 
the receiver is tuning to a much lower 
frequency than the lower limit of the 
broadcast band. The tuning winding of 
the assembly, as pictured, had far too 
many turns for our purpose and pre¬ 
sumably it had been wound for use with 
a much smaller tuning capacitor. Just a 
few turns at a time should be removed 
from the end with the one lead. The 
coil should then be refitted and check¬ 
ed for alignment at the low frequency 
end of the band. More will be said 
about adjusting the alignment against 
the dial scale further along. 

With all the components and sub- 
assemblies now ready, we can now pro¬ 
ceed with the final assembly. Mount the 
variable capacitor on the base-board 
first. In doing so, place a solder lug 
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WARBURTON FRANKI 

Famous GELOSO equipment 

Distributed by Warburton Franki 
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220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 


Please include postage or freight with all orders . OPEN SATURDAY MORNINGS . 


N3121 ALTAVOCE 

Portable Transistorised 
Amplifier System 

5 Watts output. Complete system 
supplied in carrying case. Extra 
speaker columns with amplifiers 
may be driven from the one 
microphone. 


Other Geloso products available 
include Stereo Amplifiers, Tape 
Recorders, Speaker Columns, 
Speaker Flares, Power Supplies, 
etc., etc. 

Call for literature and prices on 
any or all Geloso quality products. 


RADIO-MIKE SYSTEM 

Consists of a microphone and 
pocket-sized F.M. transmitter 
(M20). The signal is picked up by 
the receiver (G3337), which detects 
and amplifies it sufficiently for it 
to be fed directly into a P.A. 
system. Approved by the P.M.G. 
for P.A. usage. 


M-20 


6-3337 


N2589 AMPLIBOX 


PORTABLE AMPLIFIER 


Ideal for Conducted Tours, 
Factory Inspections, shop demon¬ 
strations, etc. 


INTERCOM. SYSTEM 

Master N.9504 


N2583 AMPLIVOCE 
POWER MEGAPHONE 

Microphone can be used either 
attached to the megaphone or 
remote from it as required. 


Completely transistorised inter¬ 
communication systems form the 
basis of modern home, office or 
factory telephone communications. 
These GELOSO units are fully 
battery powered, which will last 
for months. The units are made 
from unbreakable plastic, yet 
possess a very attractive finish. 
Three systems are offered: 

N.60026 Comprising one master 
and one internal slave 
units. 

N.60027 Comprising one master 
and one external slave 
units. 

N.60028 Comprising two master 
units. 

Each system comprises hook up 
wire, cable tacks and instructions, 
as well as the selected units. 


N3021 4 SPEED 
PLAYER UNIT 

Works from internal batteries or 
A.C. Mains. Use with Altavoce or 
other amplifiers. 


N9503 
7.5 WATT 
P.A. SYSTEM 

Complete with 
microphone and 
stand with switch 
(B83). 


Slave N.9507 































































under each of the two back screws, with 
the lugs pointing towards the back. 

If you have wired the tag board accor¬ 
ding to the wiring diagram, you will 
find that the bottom lug at the extreme 
right and another lug, seven to the left, 
are earth-line points and will corres¬ 
pond with the lugs on the capacitor 
mounting feet. The four lugs concerned 
can be used to solder the tag board 
assembly into the vertical position as 
shown in the photograph. 

Another solder lug may be screwed 
to one of the holes at the top back of 
the variable capacitor frame and this 
may be used as an earth point for the 
trimmer and the aerial rod. 

The dry cell could now be conveniently 
fitted into place, by sitting it on the 



A picture of the miniature im¬ 
ported aerial rod assembly in¬ 
tended as a replacement unit for 
miniature transistor portables . 

See text for details . 

screw on the base-board. The clamp is 
also screwed into place and the self¬ 
tapping screw is tightened on to the top 
contact of the cell so as to hold it firmly 
in place. 

Having assembled all the components 
on the front panel and metal shield, 
these can now be screwed on to the 
base-board. Interconnecting leads be¬ 
tween the various components will 
virtually finish the construction work. If 
you use the same sort of dial and scale 
as we did, the scale should be carefully 
stuck on the front panel and the dial 
pushed over the tuning capacitor spindle. 
With the capacitor fully meshed, the 
line on the dial should be horizontal. 

Before switching on, the big moment 
should be delayed and a check should 
be made to ensure that there are no 
wiring errors. 

Having satisfied yourself that all is 
well, plug a pair of headphones into 
the appropriate sockets and adjust the 
100K pre-set potentiometer so that the 
rotor is at the earthy end. Now set the 
dial so that it points to a local station 
frequency and turn up the volume con¬ 
trol. Switch on but do not expect to 
hear a signal at this stage. 

With a screwdriver in the slot of the 
pre-set potentiometer, advance the rotor 
slowly, adjusting the tuning as neces¬ 
sary, until a signal is heard; do not 
advance the rotor further for the mo¬ 
ment. If the signal is a loud one, turn 
down the volume control until the 
volume is at a comfortable but fairly low 
level. Return to the screwdriver adjust¬ 
ment and make slight alterations until 
the audio is clean and not distorted. 

Do not advance the rotor more than 
necessary for good results, as it tends to 
reduce selectivity. It should be possible 
now to tune around the dial and get 
whatever stations may be within range. 

The stations, one toward each end of 
the dial if possible, should be checked 
for correct calibration. The trimmer 
across the tuning capacitor should be 
adjusted to bring the station in at the 



correct point at the high frequency end 
of the dial. Now check the station 
nearest the low frequency end. If this 
is not correct, then the easiest way to 
bring it into line is to move the dial 
slightly on the capacitor spindle. The 
alternative to this is to add a turn or 
two to the tuning winding on the aerial 
rod but, as we said before, this may not 
be considered worth the trouble. 

If it was necessary to make this adjust¬ 
ment, then it will be necessary to go 
back to the other end and re-adjust the 
trimmer to bring the high frequency 
station into line. The process must be 
repeated at the other end and any adjust¬ 
ment should be made. 

Referring back to the miniature aerial 
rod assembly and our earlier remarks. 
If you are using one of these, a few 
turns should be removed and the calibra¬ 
tions checked at the low frequency end. 
This should be carried on until the sta¬ 
tion concerned is getting close to the 
correct spot. It would be wise then to 
adjust for the station at the high fre¬ 
quency end, with the trimmer as des¬ 
cribed above. If it is necessary to remove 
any more turns at this stage, then it 
should be done one turn at a time. 

With the receiver now in working 
condition, a little experimenting will be 
well worthwhile. The directional pro¬ 
perties of the aerial can be used to 
advantage, by turning the whole set 
around until weak stations are heard at 
best strength. On the other hand, if you 
happen to be close to a broadcast station, 
then it may be necessary to turn the set 
so that one end is pointing toward the 
transmitter; this will reduce the pickup 
to a minimum. 

There are often cases where there are 
a number of stations audible and the 
stronger ones may interfere with the 
weaker ones. By careful rotation of the 
set, it is often possible to reduce the 
strength of an interfering station and so 
get good reception from a weaker one. 

Reception conditions in our laboratory 
on the twelfth floor of a steel and con¬ 
crete building in the heart of the city, 
are notoriously poor. However, by re¬ 
sorting to the technique of rotating the 
set into the most favourable position, 
we were able to receive the eight local 
stations. 

The writer also took it home to 
Epping, which is a northern suburb of 
Sydney and about 11 miles from the 
city. Two commercial stations, 2CH and 
2SM, are located only about three miles 
away. The other four commercials, 2GB, 
2UE, 2KY and 2UW are all in the 
Homebush area some seven miles away. 
The ABC transmitters are at Liverpool, 
something like 15 miles away. 

All stations could be tuned in loud 
and clear but in some instances, the two 
closest stations caused quite a bit of 
interference but ths could be remedied 
by the rotating technique, previously 
mentioned. Some interference was still 
evident on some transmissions but could 
be reduced to such a level that it was 
not considered troublesome. 

The idea of adding an extra stage of 
audio amplification has already been 
suggested. This appears to be an at¬ 
tractive proposition but we have not 
pursued this idea up to the present time. 
However, we hope to be able to do some 
work on this and any other possible re¬ 
finements which could be added, at some 
future date. 

And so there it is. Go to it and have 
some fun with this novel little receiver! B 


REFERENCES ON TAPES 
YOU JUST PRESS 

for circuit drawings,printed 
circuits, engineering 
drawings,chassis and panel 
marking. 

A comprehensive range of component 
references is now available on 
Letratapes. The range is in two letter 
sizes-1 8 and 3 16 . The 18 size is 
designed for same-size work; the 3 16 
size is ideal for 2:1 photographic 
reduction and will provide clear, easy- 
to-read reference codes even at 3:1 
reduction. The range of 61 different 
tapes in each size contains individual 
tapes of every letter in the alphabet, 
and numerals 0-9. Also included are a 
range of pre-set component 
references (MR, ebc, PL, SKT etc.), 
consecutive numeral sequences 
(1 -99, R1-R60 etc.) and commonly 
used pre-set words. 
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. . . each working day electronic manufacturers 
throughout the free world purchase about six 
million B.T. carbon film resistors. I.R.C. Aus¬ 
tralia, independent and wholly Australian owned, 
is proud to be one of eleven I.R.C. licensees 
bonded together by the knowledge that they are 
producing the world’s most wanted resistor . . . 
and especially proud to be the local source of 
reliable quality components. 


International Resistance Co. 
(A’asia) Ply. Ltd. 

A subsidiary of International Resistance Holdings Limited 

THE CRESCENT, KINGSGROVE, N.S.W. 
TELEPHONE 50 0111 


;| POST TODAY | 

NAME 




* Please forward Bulletin Nos. . ... or 

ADDRESS......_ 


■ tick □ for complete catalogue. 

IRC67/BT 

STATE...... 

— 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


A POWER SUPPLY UNIT FOR TRANSISTORS 


With the advent of transistorised equipment, a great deal of 
attention has been focused on suitable low-voltage power 
supply units, in many cases featuring variable voltage and 
overload protection The following description of such a power 
unit has been supplied by Mr C. Horwitz, of 81 Prospect Rd., 
Summer Hill, N.S.W. 


Mr Horwitz writes: 

“My design is for a transistor power 
supply. There are many such designs 
around, but none of them seqmed to 
satisfy my needs, namely: (1) Inexpen¬ 
sive overload protection, (2) output 
to 25 volts at 1A, easily modified 
to higher ratings when needed, and 
(3) moderate cost. 

“This power supply meets the re¬ 
quirements very wed «nd is satisfying 
to use, because of the facilities it offers. 

“Basic to the supply is the voltage 
regulating action; this is standard and 
a description of its operation can be 
found in a number of places, including 
the ‘Basic Radio Course/ 

“The difference is that my own 
regulator has two voltage reference 
sources to obtain the widest range 
possible of output voltage. 

“In the unit constructed, the 9V 
zener gave a range of 9-25V and, by 
the nature of the section, this voltage 
could not be reduced. As lower voltages 
than 9V are often needed, a forward- 
biased silicon diode was added to make 
a new range of .75V-12V, providing 
quite a low minimum voltage, with a 
reasonable overlap of voltage at high 
end. 


“When low voltage is selected, and 
high current drawn, the transistor could 
have almost the full voltage across it, 
and thus would dissipate a large 
amount of power, requiring a big heat¬ 
sink. To avoid this situation, a 10-ohm 
resistor has been incorporated so that, 
when the unit is delivering low volt¬ 
age, the resistor is in series with the 
supply, thus reducing dissipation with¬ 
in the power transistor. 

‘The variable current cutoff cir¬ 
cuit is interesting, for it provides 
reliable cutoff over a wide range, 
without the need for an additional 
high-power transistor, which would un¬ 
duly raise the unit’s cost. 

“This is achieved in the following 
manner: TR3 is reverse-biased by a 
voltage picked off from the 10K spot. 
This voltage is counteracted by the 
voltage across the 50-ohm or 3-ohm 
resistor, earned bv current through 
the load. When the load current is 
such that the offset voltage is a little 
greater than the reverse voltage on the 
pot, TR3 draws current through the 
300-ohm resistor, thus decreasing the 
bias on TR1, and so decreasing the 
voltage at the load. 

“The zener diode across the 10K 


pot is for calibration purposes; above 
9V, the zener keeps a constant voltage 
across the pot, thus enabling calibra¬ 
tion of cut-off current points on the 
front panel. However, this feature may 
not be wanted, and in that case, 
simply omit the zener. 

“It is quite easy to operate the 
control without the zener. When the 
load is inserted the pot can be turned 
to just give the maximum voltage indi¬ 
cated by the voltage selector pot. 
Then, if any more current is drawn 
by the load, the voltage will immedi¬ 
ately diminish. 

“The supplementary power supply 
consisting of a 9 V zener, resistor, 
and capacitor, is very useful when 
two different voltages are needed for 
equipments operating simultaneously. 

“The resistor values given are for 
a 25V, 1A supply. If it is required to 
extend the current to 2A, the follow¬ 
ing changes should be made: the 300- 
ohm resistor should be changed to 
150 ohms; another cutoff-circuit resis¬ 
tor, 1.5 ohms, should be added, and 
the 10-ohm resistor should be halved. 

“Also—and this is a very important 
point — the heat-sink for the transistor 
should be made large, as the increased 
dissipation could overheat and ruin it. 

“The unit constructed was tried out 
on a 40V input, and it performed 
quite well in giving 1A, but as a new 
and much higher-powered transistor 
would have to be used to supply 40V 
at 2A, I did not try out the higher 
current. 
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1200 1.5 Mil Acetate 


MAGNETIC RECORDING 


PAY LESS 
FOR THE 
BEST U.S.A 
PROFESSIONAL 
QUALITY TAPE 


‘brand 5’ has top 

America’s finest professional quality recording tape 
is now available in Australia at half the price of any 
other comparable tape. It is fully imported in sealed 
boxes from the U.S.A. 

All “brand five” tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or 
polyester base material. It is supplied with green/red 
leaders at both ends. There is no squeal, no gum- 


quality features 

ming of heads and reduced head wear with “brand 
five" special dry synthetic lubricant which gives new 
protection for valuable equipment. 

“brand five" is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono 
and stereo recordings to the most exacting profession¬ 
al standards and for the home enthusiast. You will 
hear a new naturalness to sound with brilliant highs 
and full depth lows! 


LOOK AT THESE PRICES-COMPARE TO OTHER TAPES 




^Plastic re-usable mailing carton. 

FULL STOCKS AT DISCOUNT PRICES FROM 

telbourne C #ape ^Zecofders 

PTY. LTD. 

242 ELIZABETH STREET, MELBOURNE, C.l. TELEPHONE: 32-2354 
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“If it is desired to operate the unit 
at 40V, the 300-ohm and 200-ohm 
resistors should both be doubled. 

“For operation at 25 V 1A, the 
power transistor was mounted on a 
bin x 6in piece or aluminium, with 
no mica, and with silicone grease. 

“The complete unit, except for the 
high-power components, was mounted 
on a piece of sample ‘Veroboard,’ 
making a very compact unit feasible. 
The cutoff-circuit resistor was made 


“A little more than a year ago (Aug¬ 
ust, 1965), Keith Jeff coat wrote an art¬ 
icle in ‘Electronics Australia* on the ad¬ 
vantages of using expanded scale volt¬ 
meters to check the condition of the 
family car battery. While this article 
was very enlightening. I must disagree 
with his contention that an electrically 
expanded scale would be more expensive 
and difficult to calibrate than the mech¬ 
anically expanded type. The following 
paragraphs will illustrate my point. 

“I had forgotten this article when a 
few idle moments ‘doodling’ (thinking on 
paper) brought the idea to mind again. 
Half an hour and several sheets of paper 
later, the accompanying circuit was pro¬ 
duced. 

“An advantage of this circuit is that 
most of the required components can be 
found in a well-stocked spare parts shop. 
The operation is as follows: 

“Assume R3 to be set at 100 ohms. 
A variable DC supply is connected to 
the input terminals and slowly turned 
up from zero. The voltage at *A’ rises 
positively with respect to the negative 
terminal, just below the applied voltage 
at the positive terminal. There is a 
small voltage drop across R1 since a 
small current flows through R4 and R2. 

“The potential at ‘B’ rises positively 
according to 

R2 

R2 + R3 XEapplied 

“The meter will be observed to deflect 
downward to begin with, since the volt¬ 
age at A rises more readily than at B. 
At 12V input, the zener diode begins 
to conduct and, as the input is increased 
further, point A remains at -f 12V, while 
the voltage at B continues to increase. 

“At 13V input, the potential at A is 
-f 12V and at B is 

1200 

1200 + 100 X 13 
= 12V 

“Thus, there is no voltage across R4 
and the meter reads zero. Thus, we 
have a balanced bridge condition, with 
a zero meter reading at 13V input. 

“Full-scale deflection will depend upon 
the sensitivity of the meter and the set¬ 
ting of R4. For a full-scale deflection 
at 15V input, for example, using a 
0-500uA movement, it was found that 
R4 was set so that 39 ohms was shunted 
across the-meter and approximately 460 
ohms in series. 


from a piece of toaster wire, but I 
suppose that a suitable resistor could 
be bought. 

“I have made no provision for 
metering, as it is up to the individual 
to decide whether to use his multi¬ 
meter or a fully switched metering 
system. 

“I have used the supply for some 
time now, and I expect that every¬ 
one who makes it will be as satisfied 
as I am with its performance.’’ 



“Diode D2 is included if necessary to 
limit the reverse deflection when the in¬ 
put voltage drops below the zener volt¬ 
age. This diode should have a low 
forward resistance, where the voltage re¬ 
quired for zero reading is somewhat 
higher than the zener voltage. A Mill¬ 
iard SX631 was used in the prototype, 
but a discarded flat transistor has also 
been used successfully, tying base and 
collector together. 

“It is obvious from the foregoing that, 
within limits, any desired minimum and 
maximum voltage can be selected at 
will, merely by adjusting R3 and R4 
or by switching in suitable fixed re¬ 
sistors. 

“Zener diode D1 is the heart of the 
circuit and while almost any type will 
suffice a 5 per cent tolerance is recom¬ 
mended for reasonable accuracy. The 
diode used in the prototype is an S.T.C. 
type Z2A120F, a 12V, 1W unit. Other 
suitable types are Mullard SZ12C for 
12V minimum and S.T.C, Z2A91F. Mul¬ 
lard SZ91A, or OAZ207 for 9.1V mini¬ 
mum. Higher or lower voltage ratings 
can be used as well, depending on the 
required minimum voltage to be mea¬ 
sured. 

“Power rating is relatively unimport¬ 
ant, since the value of Rl, the current 
limiting resistor, can be selected to suit, 
for example, a 9.1V diode rated at 
260mW (OAZ207) can be used up to a 
maximum zener current 

I=P/E=.26/9.1 
or 29mA approximately. 

“If the maximum voltage to be mea¬ 
sured is 15V, then 

R1=E/I=15/.029=516 


“A 560-ohm resistor is a good choice 
in this case, since it allows a safety 
factor for the diode, but is not high 
enough to affect regulation. 

“It is interesting to note that when 
R3=0, the meter starts to indicate at 
the zener voltage. In this case, no 
backward movement occurs, since the 
voltages at points A and B rise at the 
same rate. The bottom of the scale is 
slightly non-linear, however, and, if R3 
is set so that zero meter indication occurs 
at 0.5V or more above the zener volt¬ 
age, the entire scale will be almost per¬ 
fectly linear. 

“This means that calibration is simply 
a matter of checking zero and full-scale 
readings and interpolating the intermedi¬ 
ate points on a linear basis. 

“The prototype was calibrated against 
a VTVM of known accuracy and having 
a 7in scale. This allowed as much 
readout accuracy as is necessary for 
practical purposes. 

“The meter movement can be any 
moving coil type from 50uA to several 
milliamps F S D, thus allowing the use 
of cheap but rugged surplus types. 

“All components were mounted on a 
printed circuit board, which bolted on to 
the meter terminals, making a very com¬ 
pact assembly. However, wiring is not 
at all critical. 

“For stability R3 and R4 should be 
replaced by fixed resistors. To obtain 
the correct values, start with standard 
values slightly higher than required and 
pad down with much higher values in 
parallel. In this way, good accuracy can 
be achieved using junk-box parts. 

“The accuracy of the prototype con¬ 
structed and calibrated as stated was 
approximately 3 per cent and the cost 
less than $4. This is far below the price 
of a commercially built expanded scale 
instrument and the added versatility 
more than compensates for the time in¬ 
volved in calibration.” 

EDITOR’S NOTE: We reprint Mr 
Harvey’s contribution, because it draws 
fresh attention to an idea which other 
readers may find useful for special appli¬ 
cations. For further information on the 
subject, we would refer readers to two 
articles by our staff member lan Pogson, 
in our issues (then “Radio, Television 
and Hobbies’’) for March and April. 
1963. Temperature coefficient problems 
were discussed, but a practical circuit 
was presented, along similar lines to the 
one suggested by Mr Harvey. 

The decision to recommend meters 
with a mechanically suppressed zero, in 
the subsequent article (August, 1965) 
was based on the clear statement by two 
local meter manufacturers that this was 
the cheapest and simplest way to pro¬ 
duce an automotive voltmeter, having 
the necessary sensitivity, accuracy and 
temperature stability. In fact, as stated 
in our article, it involves no extra parts, 
just a modification to normal assembly 
and adjustment procedures. 

For those who want to use an existing 
meter, it would certainly be more prac¬ 
tical to modify its law electrically, re¬ 
verting to our April, 1963, circuit. How¬ 
ever, it would be the more expensive 
—and less satisfactory—way to produce 
a complete meter for sale. A point, 
which was stressed in our August, 1965, 
article, is that any meter intended for 
permanent installation in a car must 
have bearings capable of withstanding 
vibration and this would not be true 
of many ordinary milliammeters. □ 


AN EXPANDED SCALE VOLTMETER 

From a reader in New Zealand comes a letter on the subject 
of expanded scale voltmeters, based on electronic rather 
than mechanical principles. The contributor, in this case, is 
Mr D. C. Harvey (ZL1BR) P.O. Box 146, Waihi, N.Z. 
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TAKE YOUR PICK OF THE BEST NOW! 

EARN 25 p.c. ON YOUR DEPOSIT AT CONVOY 





The best brands arc always short and ex¬ 
pensive before Christmas. Help us save by 
buying now the exact gear you want on 
deposit. We save and pay you 25% on 
your deposit, flat. Pick the exact tape re¬ 
corder or hi-fi gear you want and send us 
at least 1/3 deposit of manufacturer’s 
list price. Give exact model make and 


any options. We buy and store with 
your name. You make final payment be¬ 
fore Christmas and save 25% of your de¬ 
posit when making final payment (see 
Coffee Table example). Work out exact¬ 
ly what you pay on any item. Send de¬ 
posit now. If unavailable an immediate 
refund made. 


FAMOUS CONVOY COFFEE TABLE, $100 



Oiled Teak finish; piano hinge 
flap conceals tape deck, amplifier, 
record changer, on slideout 
drawers. Send deposit, say $50 
now; earn 25% $12.50. pay on 
delivery only $37.50. 


ORDER NOW WITH DEPOSITS . . . 

AMPLIFIERS . . . choose from the famous makes. 

TAPE RECORDERS. . . Australia's widest range. 

RECORD PLAYERS . . . choose from the best. 

PICKUP CARTRIDGES... magnetic please, and ceramic. 
SPEAKERS AND ENCLOSURES ... specify exactly. 



AUSTRALIA'S LEADERS IN WALKIE-TALKIES 

From the famous Convoy 1000 milliwatt to the astound¬ 
ing Tokai handpiece 100 mw. unit; police; fire brigades; 
mines; industries; scientists; sportsmen; surveyors; pros¬ 
pectors; all rely on Convoy for safe, reliable communi¬ 
cation. Tell us your problem. We have the answer. 


JUST LOWER THE FLAP—OUT SLIDES TAPE AND RECORDS 



We sell 
Tasco 
Telescopes 
Microscopes 
Gun-Scones 


Convoy 

— n Til I II MM I I II I I li III III Hill m F 


FOR SOUND SATISFACTION 



LOTRING 


25 TO 120 WATTS 
IN ONE HANDLE! 


The famous German LOTRING range of fine 
soldering tools now made in Australia. Highly 
finished handle assembly fits any one of 4 high 
efficiency elements making a lightweight precision 


tool. Purchase one basic soldering tool and by 
adding extra elements expand the irons capabilities. 
Available in 32V. 25W. 50W. 80W. and 240V. 25W. 
50 W. 80W. & 120 W. Choice of bits and attachments. 


Write or call for illustrated leaflet. 


Manufactured under licence by 

LOTRING AGENCIES 

ADELAIDE BRISBANE 

C. J. HUMPHRIES NEIL ROBINSON AGENCIES 

248 Gillies Street 838 Oxley Road, Corinda 

MELBOURNE PERTH 

CORNELIUS & BALLANTYNE PTY. LTD. O. F. GAMBLE PTY. LTD. 

42-44 Little Latrobe Street 888 Hay Street 


M2ESSN 

AUTOMOTIVE INDUSTRIES Pty. Ltd. 
Beresford Avenue, Greenacre, N.S.W. 
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For our younger readers: 



This version of our switched coil receiver was originally 
presented in August, 1957, following the “Two-Band-Two” 
version in May of that year. However, the additions are just 
as valid today as they were then and, more important, are 
not likely to involve any hard-to-get components. So, if you 
have already built the “Three-Band-Two,” it will be relatively 
easy to add this portion. 

The front end of the receiver remains essentially as 
before, but the audio stage (6U8 triode) and the power supply 
need to be modified. The change to the audio stage amounts 
to converting it from an output stage working into a trans¬ 
former to an amplifying stage working into a resistive load. 

This involves two components. The output transformer 
primary is disconnected (the transformer itself remains on 
the chassis) and, in its place, is fitted a 47K resistor. The 
other component is the cathode resistor, which is increased 
from 470 ohms to 3300 ohms to suit the new operating con¬ 
ditions. 

There are also two main changes to the power supply. 
First, it is necessary to replace the simple resistive filter net¬ 
work used last month with a more conventional inductive 
filter, in order that the system can supply the much higher 
current requirements of the new output stage. 


THE 3-BAND RECEIVER 
WITH OUTPUT STAGE 

Here is a logical development from our 
"Three-Band-Two" presented lost month. 

As with the original version, we have added 
a power output stage, to make it the "Three- 
Band-Three". Both the added power output 
and extra gain can be put to good use, par¬ 
ticularly where loudspeaker operation is an 
advantage. Only a few extra components 
and a little work are needed to make the 
change. 



6U8 or 6BL8 


THREE-BAND-THREE 



nnrori 

|240V ACJ 
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THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 

| Armstrong 221 amplifier. Dual 1009 turn- 
■ table with B & O cartridge. 2 Wharfe- 
date Golden lOin RS/DD sneakers. 

TOTAL PRICE .. . £145 <r*)AA 

The same with Empire cart- jwtI! 

ridge, plus £9/0/0. 'T* # w 

y Pioneer SMB 161 amplifier tuner AM/ 

AM shortwave, H watt per channel 

2 Goodmans 8in Twinaxiette speakers, Gar¬ 
rard SP 25 turntable with B CPT 4 i 
& O cartridge. T\/ ] 4 

TOTAL PRICE .. .. £107 1 ^ 

! 

3 Pioneer SMG 204B 16 watt per chan- 
^ nel AM/AM shortwave FM stereo tuner 
amplifier, 2 Goodmans, 12in Axiom 201 
speakers, PE 34 turntable with (P30A 

B & O diamond magnetic 
cartridge. PRICE .... £165 

Same with Empire 888 £174. 

A Armstrong 227 tuner/ampiificr AM/FM 
■ 10 watts per channel, push-pull. Dual 
1010 turntable with Decca Deram diamond 
cartridge, 2 Heco Hi-Fi lOin speakers com¬ 
plete with boxes. if* 7*$ A 

PRICE.£160 J>j/U 

The same with Armstrong 222 .. £125 

C Armstrong 226 amplifier AM/FM 10 J 
^ watts per channel, magnetic input, loud¬ 
ness. filter and monitor push-button con¬ 
trol, PE 34 or Dual 1009 Hi-Fi turntable, J 
Empire 888P cartridge, 2 Em- (P4 4 Pft J 

pire 8200 bookshelf speakers. JS 1 1 jll 8 

PRICE.£575 'r - « 

The same with Heco Hi-Fi speaker system J 

complete in imported cabinets .. £245 ■ 

■ 

[ Nordmende short-wave broadcast, Hi- 

! ^ Fi stereo amplifier, Nordmende Hi-Fi 

| speaker system, Dual 1019 turntable, 
i complete with diamond cart- ff*I*QA 

PRICE . £290 

» The same with Armstrong Hi-Fi tuner amp* 

! lificr model 127. £225 

"J P.E. 10 watt per channel, push-pull 
* amplifier. P.E. 36 Hi-Fi 4-spced turn¬ 
table complete with cartridge. 2 Goodmans 

8in Twinaxiette sneakers or 4 Q 1 

Herco Hi-Fi speakers. j) I A41 

PRICE.£92 

O Peak ST100 5 watt per channel stereo 3 Q Leak Stero 30 amplifier. Orpheus Silex 

° amplifier. Garrard 4-specd turntable. j * turntable Ortofon SMG 212 arm. with 

2 Wharfedale 8in RS/DD (PA/ ■ Empire 888P cartridge, 2 Leak (TCOO 

speakers. 7)70 • Sandwich speakers. T) jfli 

PRICE.£48 j PRICE .. . .. £291/10/ 

• 

* 

| Grundig TM 45 tape deck. Armstrong 

■ 222 amplifier. 2 Goodmans Sin Twin¬ 
axiette speakers. Dual 1010 turntable 

with Decca Dcram cart- (T i A A 

ridge. >>4111/ 

PRICE.£200 'r 

m 

| 1 Oki 300D Tape deck Pioneer SMB J | y Armstrong 220 and 225 Prc-Amplifier 

■ ■ 161 tuner amplifier. P.E. 34 turn- ■ ■ ^ and Amplifier P.E, 33 turntable with 

table with B & O cartridge. 2 Wharfc- J Empire 888PE cartridge. 2 Goodmans 

dale 8in RS/DD speakers. (P3A*1 ■ 12in Triaxiom speakers. (PJP^# 

PRICE.£196 / I PRICE.£268 

• 

The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi materia! you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON 23 SSSS" 

C. PINCZEWSKI true FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 



AIR-WOUND INDUCTANCES 


No. 

Dlam. 

Turns per 
Inch 

Length 

B. and W. 
Equiv. 

Price 

1-08 

iin 

8 

3 In 

No. 

3002 

59c 

1-16 

iin 

16 

3in 

No. 

3003 

59c 

2-08 

5/8in 

8 

3in 

No. 

3006 

70c 

2-16 

5/Bin 

16 

3in 

No. 

3007 

70c 

3-08 

iin 

8 

3in 

No. 

3010 

82c 

3-16 

2 in 

16 

3in 

No. 

3011 

82c 

4-08 

lin 

8 

3in 

No. 

3014 

95c 

4-16 

1 in 

16 

3 in 

No. 

3015 

95c 

5-08 

Uin 

8 

4in 

No. 

3018 

$1.28 

5-16 

Uin 

16 

4in 

No. 

3019 

$1.28 

8-10 

2in 

10 

4in 

No. 

3907 

$1.55 


(equivalent to B. & W. No. 3907-7”) 

7” length, 2” diameter, 10 turni per inch, $2.76 
References: A.R.R.L Handbook, 1961, "QST,” 
March 1959; "Amateur Radio,” December 1959. 

Take the hard work out of Coil Winding- 
use 'WILLIS' AIR-WOUND INDUCTANCES 


W,LMAM WILLI 



& CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, C.l 

Telephone 34-6539 
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In practical terms this means replac¬ 
ing the 6800 ohm resistor with a small 
filter choke, typically a type “12/50” 
(12 Henries, 50mA) or something simi¬ 
lar, the exact type not being particularly 
critical. It is mounted above the chassis 
in front of the output transformer. 

The other change is to fit a de¬ 
coupling network in the HT supply to 
the first two stages, i.e., both 6U8 sec¬ 
tions. This is necessary for two reasons. 
First, it provides additional filtering to 
these stages, which might otherwise 
suffer from some hum level, which 
would be passed on and amplified by 
the additional stage. 

Secondly, it prevents unwanted coup¬ 
ling between the detector stage and the 
output stage, via the common power 
supply. Due to the quite high overall 
gain of the whole set, such coupling 
could give rise to “motor boating” and 
other forms of instability. 

The decoupling network consists of 
a 10K resistor and 16uF electrolytic 
connected to the HT line as shown in 
the circuit. 

The output valve socket is accom¬ 
modated in the spare hole in the chassis, 
just behind the tuning capacitor. It 
should be orientated so that the gap 
between pins 1 and 7 points toward 
the 6U8 socket. A two terminal tag 
strip is mounted under the 6U8 socket 
mounting bolt nearest the 6AQ5 socket, 
and serves to support the 470K 6AQ5 
grid resistor. Most of the other 6AQ5 
components can be supported by their 
;>wn pigtails between the various termi¬ 
nal points. 

In wiring the output transformer to 
:he new valve socket it is most likely 
hat the existing leads will have to be 
;xtended, since they were probably cut 
>hort to suit the 6U8 socket position. 
Drdinary hook-up wire can be used, 
vith a short length of plastic sleeving 
>ver each joint. The two leads may be 
;wisted for neatness. 

In last month’s article we specified 
in output transformer primary impe- 
iance of 8000 ohms. This was selected 
o provide the best possible load condi- 
ions and produce as much power as 
x>ssible from the small triode. 

With the addition of a more con¬ 
ventional power output valve, the load 
equirements become somewhat less 
:ritical so that, although the optimum 
'or these operating conditions would be 
iround 5500 ohms, the 8000 ohm trans- 
ormer would still function perfectly 
veil. In fact, almost any single-ended 
valve-type output transformer from 5000 
>hms up would be quite satisfactory in 
i simple application like this. 

Note, however, that the secondary 
vinding should have a similar nominal 
mpedance to the voice coil of the loud¬ 
speaker which you propose to use. Thus 
? or, say, a 3-ohm loudspeaker, try to 
find a transformer with a 3-ohm secon- 
lary winding. 

Although the 6AQ5 is a logical choice 
'or a small set, and is most likely to 
?e available from scrapped receivers, 
here are other types that could be used. 
The 6AQ5 is really a scaled down 
version of the old octal based 6V6 and 
las the same characteristics within its 
*estricted range of absolute maximum 
ratings. 

Thus, electrically at least, a 6V6 could 
be used without any circuit changes. The 
nain problem would be the purely 
physical one of accommodating it on 


This underchassis photograph shows the additional components used 
to fit the extra stage . It should be compared with the similiar photograph 
in last month's article . 


and under the chassis. This may call 
for a little ingenuity, but worth a try 
if it was all that was available. 

Another version of the 6V6 is the 
6BW6, which is a 9-pin based valve, 
larger than the 6AQ5 but considerably 
smaller that the 6V6. Once again no 
circuit changes should be necessary. 

A possible substitute of a somewhat 
different type is the 6BV7. This is also 
a 9-pin base type, and consists of a 
pentode output valve and a pair of 
diodes in the one envelope. In this appli¬ 
cation the diodes can be ignored and the 


only circuit change required is a cathode 
bias resistor of 175 ohms in place of 
the 680 ohms. 

Somewhat similar to the pentode 
section of the 6BV7 is the 6M5, and 
this would also require a cathode resistor 
of around 175 ohms. It uses a 9-pin 
base. 

Fairly obviously, the above alterna¬ 
tive types will have their own particular 
pin connections. Space does not permit 
listing all these arrangements, they are 
available in standard valve data hand¬ 
books. □ 


PARTS LIST 


1 6AQ5 valve 

1 7 pin miniature socket 

1 50 mA filter choke (12/50 or similiar) 

CAPACITORS 

1 25uF 10V electrolytic; 1 16uF 350V electrolytic; 
1 ,220pF ceramic or mica . 

RESISTORS 

(Half-watt unless specified) 

1 47OK; 2 47K; 10K; 1 680 ohm 1W. 

SUNDRIES 

Tag strips, hook-up wire, nuts and bolts etc. 


1 .01 uF 300V; 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day. 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 
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20,000 ohms per volt 
Diode protected 
Famous "University" 

Full range multimeter 
Full size 4 3/16" x 6" 

INCLUDING TEST LEADS 
PRICE 

$16.31 

INC. TAX 

Packing and freight $1.00 

UNIVERSITY GRAHAM 

INSTRUMENTS PTY. LTD. 


106 Belmore Rd. Riverwood. N.S.W. 


Available through all wholesale & Retail outlets. 

REPRESENTATIVES: 


W.A.: Atkin* (W.A.) Ltd., 

894 Hay Street, Perth, W.A. 

S.A.: George Proctar, 

52 Gawlar Placa, Adelaida, 
S.A. 

VIC.: Eastern Instrument Ser¬ 
vices Pty. Ltd., 

38 Milton Parade, Malvern, 
SE4. 


QLD-: Keith Percy A Co. Pty. 
Ltd., 

Box 1478V, G.P.O., Brisbane, 
Qld. 

TAS.: W. P. Martin and Com- 

p«*y. 

IBB Collins Street, Hobart, 
and 134 Cambridge Street, 
Launceston. 
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TAPE RECORDERS, TAPE DECKS AND 
SOLID STATE STEREO AMPLIFIERS 
NOW DISTRIBUTED BY ENCEL ELECTRONICS! 

This is truly important news for tape enthusiasts ... for Encei prices for TRUVOX equipment 
are very attractive. Generally speaking prices at Encei Stereo Centres will be parallel to, or 
less than U.K. equivalents. All TRUVOX electronics are completely solid state and remarkably 
advanced in design. TRUVOX tape transports are very reliable. 



TRUVOX 



TRUVOX R44 4 TRACK 
SEMI-PROFESSIONAL RECORDER 



A brilliant new portable 240V. recorder from 
TRUVOX. All controls interlock, VU meter 
offers positive indication of recording level. 
Three speeds 7>/4, 3 V* and Ws ips. Takes 7in 
spools. This easy to use recorder is fully 
transistorised. 

ENCEI PRICE: $135 (£67-10-0) 

TRUVOX TSA 100 SOLID STATE STEREO 
AMPLIFIER 



Previously selling in Australia for $270, the 
TSA 100 may be used with tape recorders, 
tuners and all pick-ups. Mag. p.u. sens, is 
3.3 mV. Power output is 10 watts -RMS per 
channel into a 15 ohm load. Frequency response 
is 20-20,000 c./s. plus or minus 1 db. at full 
output. (At 1 watt response is 15 c./s. to 
30,000 c/s. plus or minus 1 db!) 

ENCEL PRICE: $156 (£78) 


TRUVOX R102 and R104 PROFESSIONAL 
(2 and 4 track) MONO RECORDERS 



These popular recorders arc well proven in the 
U.K. and Continental markets. Both models 
feature solid state circuitry, three heads, three 
motors and three speeds. Frequency response 
at 714 ips. is 30-17,000 c/s plus or minus 2 db. 
Separate record and playback amplifiers. Send 
for copies of the latest reviews from overseas. 
At the time this advertisement was prepared, 
final prices were not available for the models 
R 102/4 and PD 102-104. Contact your near¬ 
est Encei Stereo Centre for complete specifica¬ 
tions and price structures. 


TRUVOX PROFESSIONAL RECORDERS 
MODELS PD 102 and PD 104 



With four pre-amps, each separate and indepen¬ 
dent complete mono and stereo tape monitoring 
facilities are provided. Twin VU meters. Mixing 
buttons for sound on sound, separate playback 
and record amplifiers. Sensitivities match any 
external equipment of any make. Three motors, 
three speeds. Write or call for unabridged 
specifications and prices. Rave reviews on this 
model are the vogue! 


Mail orders? Naturally! Encei Electronics will care-pack and freight anywhere. 
AU TRUVOX equipment is fully guaranteed, and complete stocks of spare parts 
are available at Melbourne or Sydney Encei Service Centres. 


Encei Electronics Pty. Ltd. 

Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 29 4563, 29 4564 

Ground Floor, 2SM Building 

Australia's Greatest Hi-Fi Centre 
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KEEPING UP WITH 

semiconductors 


.. . Symmetrical Switches 


There are a number of silicon bi¬ 
directional or “symmetrical” switching 
devices which may be regarded as de¬ 
velopments from the basic PNPN struc¬ 
ture as used in the four-layer diode and 
the thyristor. Generally these devices 
behave rather like two PNPN structures 
connected in inverse parallel, giving 
effectively identical operation for either 
direction of current flow. 

Not unexpectedly, their operation de¬ 
pends upon the same two general prin¬ 
ciples as with the four-layer diode and 
thyristor: regeneration due to internal 
amplification produced by the configura¬ 
tion of P-N junctions, and the charac¬ 
teristic dependence of current gain upon 
current level in silicon devices. 

The Triac device is a G-E develop¬ 
ment which replaces an inverse-parallel 
thyristor pair for AC power control. 

If 


T2 T2 



GATE Tl Tl 



Fig. I (a) (b) 


Above , the pellet 
structures for the 
Triac and Sidac 
devices , together 
with symbols . At 
left are shown 
their characterise 
tics . 



The structure of the Triac silicon pellet 
is shown in figure 1(a), together with 
the usual schematic symbol. 

Although the exact operation is rather 
complex, this structure behaves essen¬ 
tially as a thyristor for both directions 
of applied voltage. The single gate 
electrode acts as a cathode gate when 
main electrode T2 is more positive than 
Tl, and as an anode gate when the ap¬ 
plied voltage is reversed. Once the de¬ 
vice breaks over in either direction, the 
gate electrode loses control and conduc¬ 
tion continues until the current drops be¬ 
low a critical value lb. 

Like the thyristor the Triac will turn 
“on” in four-layer diode fashion if the 
applied voltage is increased sufficiently 
to raise leakage current alone to the 
critical switch-on level. And with the 
Triac this can occur in either direction, 
making the device inherently self-pro¬ 
tecting with regard to line transients. 

Typical Triac devices have breakover 
voltages at lg=0 of 400V in both direc¬ 
tions, which figure falls to virtually zero 
as gate current is increased from zero 
to approximately 100mA at 3V. Maxi¬ 


mum current rating for present-day 
devices is typically 10 amps RMS. 

The Sidac is an S.T.C. development 
which is virtually two PNPN diodes in 
inverse parallel. It thus corresponds to 
a Triac which lacks the gate electrode. 
The structure of the Sidac silicon pellet 
is shown in figure 1(b), together with 
two alternative schematic symbols. 

Whereas with the Triac leakage cur¬ 
rent switch-on is used almost solely for 


METALWORK 

— A NEW SERVICE — 

Chassis, cases, racks and consoles made 
to any design. 

CONTACT 

POSITRON res 

12 Munro Avenue, Cheltenham, 
Victoria. TELEPHONE 93-1134 
AVAILABLE SOON 

A rugged electronic multimeter with high 
sensitivity. 

MULTIMETERS 



protection, in the Sidac this mechanism 
is the intended method of control, as 
with the four-layer diode. When the 
device is used for AC control, the 
breakover voltage is arranged to be above 
the peak mains voltage, switch-on being 
initiated by means of a sharp pulse 
superimposed upon the supply by means 
of a pulse transformer. 

The characteristic curve for the Triac 
with zero gate current j$ virtually iden¬ 
tical with that of the Sidac, as one 
might expect, and thus both are repre¬ 
sented by the solid curve of figure 2. 
The dashed alternative curves illustrate 
the behaviour of the Triac for various 
gate current values. 

The Diac is a low-power symmetrical 
diode device developed bv G-E and 
mainly intended gs a trigger element 
for the Triac. It behaves in very similar 
fashion to the Sidac, although it is actu¬ 
ally a three-layer PNP device resemb¬ 
ling a symmetrical transistor without a 
base connection. The breakover voltage 
is quite low: around 30V in typical de¬ 
vices. 

The Diac characteristic and symbol 
are the same as those for the Sidac. 

(J.R.) 


STEREO 

EQUIPMENT 

CABINETS 

New 1966 models are now 
available. Can be supplied, 
in M make it yourself" kits. 



polished.$53.00 


Made ai 
Packing 

Kit of parts . . 

*»«ktaf.$ 1.40 

Teak. Extra $ 7.00 

Free on rail. 


$ 2.20 
$33.50 


Write for Catalogue 

H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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QUALITY 


CABINETS TO 



CABINETS 


Speaker Enclosures Built to Suit Manufacturer's 
Specifications. Minibox as Featured in Mullard 
Outlook April 1966. Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 
All Front Edges Veneered. 


YOUR REQUIREMENTS 

and Guaranteed 


in Maple. Wal- 
nut, Took, Vict¬ 
oria BiacVwood, 
etc. 


Call or write 




Trade enquiries welcome 






S. E. WILLIS TRADING CO. 38 RIVERSDALE RD., CAMBERWELL, E.6, VIC. 82-5787 


TRANSISTOR MODULES 


Unit 1. Model 10/ 
10 Amplifier 10 
Watt into 1.5 Ohms 
20-20 kc/s 12V 
Suppl. 

£7/10/ plus Tax. 


Unit 13. 10 Watt RMS Continuous 15 
Ohms, 40V Supply. £10/10/. Also 35W, 
50W, 75W RMS Amplifiers, 8 Ohms. 
From £22, plus Tax. 


Unit 10 A. Transistorised Tuners— 
Bandwidth, 12 kc/s. With Power Supply, 
£11/10/ plus Tax. 

With RF stage, £16/10/. 

TAPE RECORDER KITS 

Unit 15. 60 kc/s, Push/pull Transistoris¬ 
ed Bias Oscillator Module. 

Unit 16. Transistor Tape Recording 
Amplfiier Module. 

12 volt Transistorised P.A. Amplfiers 
from 3 watt to 50 watt. 


SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 

How would you like to make a 2-tran¬ 
sistor Radio, an Intercom Unit, a Burg¬ 
lar Alarm, Electronic Thermometer, 
Stereo Headphone Amplifier, Short 
Wave Radio, or any one of 60 exciting, 
casy-to-build projects? 

IT’S EASY 

THE S.E.W. KIT WAY 

^ No Technical Background Needed. 
Just Screwdriver, Pliers and Solder¬ 
ing Iron. 

All kits transistorised. 

A* AH parts inexpensive—easily obtain¬ 
able and re-usable. 

IDEAL FOR BEGINNERS 
OF ALL AGES 

Kits use special printed 
Circuit Boards. 

SPECIAL OFFER 

2 Transistor Amplifier.$8 

2 Transistor Radio .$12 


TRANSISTORS AND DIODES AT SPECIAL PRICES 


BC107 11 O API14 

BC1O0 10 6 AMIS 

BC109 14 0 AM 16 


SEND STAMPED ADDRESSED ENVELOPE FOR DETAILS 

Please specify section in which you are interested. 


NEW 

RELEASE 

6 TRANSISTOR 
RADIO KIT, 
COMPLETE. 

TO LAST 

DETAIL. 

INCLUDING 

INSTRUCTION 

MANUAL. 

£9/10/- 

Inch Tax 


MULLARD 

MINI 

SPEAKER 

UNITS 


50-18,000 c/s. 

AVAILABLE 8 or 15 Ohms. 
£13/10/, plus postage. 


REGAL CABINETS COMPANY 

6 DUFFY STREET, BURWOOD, E.13 VICTORIA 284107 
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HEAT SINKS FOR VALVES AND TRANSISTORS 

Number one question for Answer Man, this month, is on the 
subject of transistor heat sinks, which we have chosen to ex¬ 
tend to cover valves as well. It's one of those subjects which 
is easy to grasp in principle, but hard to tackle in detail. 


I have a general idea of what a heat 
sink is for. What I would like to know 
is how one determines when a heat sink 
is necessary and how big it should be. 

To use a much overworked phrase, let’s 
start at the beginning! 

In normal operation, some of the supply 
energy fed into valves and transistors is 
dissipated within the device itself as heat. 
The actual proportion of the input power 
so dissipated depends on the device itself 
and on the conditions under which it is 
operating. 

Valves used in ordinary receivers and 
amplifiers dissipate a quite significant 
amount of power internally and they can 
become quite hot as a result. However, 
they are designed to withstand this heat- 
rise without undue ill-effect, by the use 
of carefully selected and processed metals 
internally and a glass envelope resistant 
to softening or cracking. 

Valves normally get rid of their heat by 
natural radiation and convection. 

For specialised applications, particu¬ 
larly in transmitters, valves may well be 
used under conditions where they gener¬ 
ate more heat internally than they can 
get rid of by natural means. They have 
to be force-cooled by a draught of air 
from a fan, built into the equipment for 
the purpose. 

For still higher-powered applications, 
it may be impractical to obtain sufficient 
cooling by simply blowing air over the 
glass envelope and, in this case, the anode 
structure is commonly brought out 
through a large metal-to-glass seal and 
fitted with copper fins, through which a 
blast of air can be directed. 

A still further method, used for valves 
handling very high orders of power, is 
to enclose the exposed portion of the 
anode in a jacket through which water is 
pumped. By using distilled water and 
hoses with a high insulation resistance, 
heat can be conducted away from the 
anode structure, without providing an 
electrical path to water pump and reser¬ 
voir. 

These attachments to valve anodes, 
for air or water cooling, can really be 
looked upon as “heat sinks,” so that 
the term does not apply exclusively to 
transistors. 

To develop the mental picture created 
by the term, one can consider the fins 
or the jacket as a “sink” into which the 


heat pours and from which it flows out 
again, via the air or water stream. 

By their nature, transistors tend to dis¬ 
sipate a good deal less power internally 
than valves. 

However, they are also very much 
smaller physically than valves and, as a 
result, less able by conduction and con¬ 
vection to get rid of the heat they do 
generate. An amount of heat energy, 
that would be quite inconsequential to a 
valve, could ruin the tiny junctions in¬ 
side a transistor. 

Fortunately, most circuit functions in 
transistorised equipment can be perform¬ 
ed by transistors operating at power 
levels such that internal temperature rise 
is not a major problem. 

However, it can become a problem 
even in the power output stages of quite 
small receivers and amplifiers, multiply¬ 
ing in magnitude as higher powered 
applications are envisaged. 

As with valves already mentioned, so 
transistors may need assistance to get 



Heat sink for an air-cooled trans¬ 
mitting valve. 



Heat sink for a power transistor. 


rid of their internally generated heat. 
Hence, of course, the heat sink. 

In the case of transistors used in re¬ 
ceiver output stages, a very simple form 
of heat sink may suffice—a piece of 
metal formed into a tube at one end, 
which slides over the transistor case. 
Referred to sometimes as a “flag,” it 
increases the surface area of metal 
available to lose heat by radiation and 
convection. Typically, a flag may be 
about 3/8-inch wide and up to 1-inch 
long. 

In some cases, the flag may be bolted 
to a larger body of metal, portion of 
the chassis for example, or the body of 
a transformer. Heat from the transistor 
is then removed largely by conduction 
into the metal mass. 

Where larger amounts of power are 
involved, a flag may not provide suffici¬ 
ent cooling effect and, in such a case 
it is common practice to design the 
transistor so that it can be mounted in 
intimate contact with a large body of 
metal. This may be a plate installed 
especially for the purpose, a specially 
fabricated heat sink with convection fins, 
or a section of the equipment chassis 
formed from copper or some other metal 
with good heat conducting properties. 

Perhaps we should mention here that 
the body of the transistor (or other 
solid-state device) may be electrically 
connected to the internal junction, mak¬ 
ing it necessary to insulate the body 
from the heat sink. This is usually done 
with the aid of thin mica washers, 
smeared with silicone grease; this pro¬ 
vides adequate electrical insulation, 
while allowing the heat to be conducted 
effectively from the transistor into the 
heat sink. 

How does one decide upon the need 
for a heat sink and its size? 

By far the easiest way is to be guided 
by circuit specifications or application 
data! 

In fact, it is quite a difficult problem 
to determine the energy dissipation with¬ 
in a transistor in a particular class of 
service and to translate this into heat 
rise, allowing for the amount of heat 
the transistor can get rid of in its pro¬ 
posed environment. Complicating the 
issue is the tendency for transistor cir¬ 
cuitry to “run away,” due to heat caus¬ 
ing higher current, causing more heat, 
causing higher current and so on! 

As we said, it’s a tough problem and, 
until you get well up the ladder in 
electronic design, be content to follow 
the guidance of those who have worked 
out instructions, or at least a suitable 
“rule of thumb” for the particular 
transistor and application you have in 
mind. Even then, you can’t be sure that 
they did arrive at the result by pure 
calculation. There’s a good chance that 
they arrived at the specification by 
actual trial—when no one was looking! 
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NATO Stock Number 
6625-99-104-4293 


J-A-C 


FREQUENCY METER AND STANDARD 
SIGNAL GENERATOR 331 /C 


□ Wide range: DC—3000 Mc/s. 

□ High Sensitivity: 

5 mV with magic eye zero beat detection. 

50 uV using headphones for zero beat detection. 

□ Reference Standard Stability: 

Better than 5 parts in 10 10 at constant ambient. 

Less than ± 1 part in 10 9 drift per day. 

□ 37,000 Standard Frequencies phase locked to crystal. 

□ Reading Accuracy: ±1 cycle. 



□ Automatic Harmonic Identification. 

□ Direct measurementof drift about any 
set frequency. 


There seems to be some un¬ 
certainty about the reading of photo¬ 
graphic exposure meters. Is this be¬ 
cause the meters are too small and 
cheap to be accurate and wouldn’t 
there be a good case for a high accur¬ 
acy meter? 

We’ve used exposure meters plenty of 
times and had to make allowances in 
certain cases for readings which seemed 
consistently to err in one direction or the 
other. However, we doubt whether it’s 
just a question of the meter movement. 
The end result, photographically, would 
seem to rest on three factors, at least: 

THE CELL: It seems almost certain 
that sensitivity would vary from cell to 
cell and, further, that it might be affec¬ 
ted by ambient temperature. 

THE METER: As the question im¬ 
plies, these probably have their limita¬ 
tions, being necessarily small in size and 
built down to a price. 

It does not follow, however, that the 
errors of cell and meter will necessarily 
add. On the contrary, we would expect 
manufacturers to adjust each cell and 
meter combination to give the right 
reading under standard test conditions, 
by touching up the meter’s magnetic 
shunt. Thus, a slightly less sensitive 
cell would be compensated by increas¬ 
ing meter sensitivity and vice versa. 

THE CAMERA: Though the camera 
shutter may be set for l/50th second, 
there is no guarantee that the actual 
effective speed will be in exact accord¬ 
ance. It may be higher or it may be 
lower but, short of having it tested, or 
cross-checking with other equipment, it 
would be difficult for an individual user 
to tell whether meter or camera was to 
blame for consistent over or under¬ 
exposure. 

Again, there is the possibility—acci¬ 
dental this time — that errors may 
cancel. Thus a meter which under¬ 
rates the amount of light available may 
mate perfectly with a camera whose 
shutter speed is a trifle low. 

In considering the whole matter, it 
is necessary to bear in mind that the 
concept of accuracy related to photo¬ 
graphic operations is quite different from 
that involved in measurements around 
electronic circuits. 

An electronic technician thinks in 
terms of plus or minus 2 per cent 
accuracy for his routine multimeter and 
is liable to get upset if he senses that 
the possible error has grown to 5 per 
cent. 

However, in the light of normal tol¬ 
erance on photographic materials and 
processing, a cell-meter-shutter accuracy 
of 5 per cent would be eminently satis¬ 
factory and, more than likely, no sus¬ 
picion would attach to the set-up until 
the error climbed toward 50 per cent, 
representing about half a stop plus and 
minus! 

However, even assuming a high order 
of accuracy in cell, meter and camera, 
readings require to be “interpreted” for 
purely photographic — or pictorial — 
reasons. 

Let’s say that you visit the snowfields 
and decide to take a picture of some 
friends facing into the sunlight and with 
a darkly timbered ski-lodge in the back¬ 
ground. You take a reading, set the 
camera and snap the picture. 

Immediately afterwards, you decide 
to take a second picture, with your 
friends standing on snow, in the sun¬ 
light but this time with a brightly lit 
ski-slope behind them. 

Most likely, your exposure meter 


no 
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would give you a quite different reading, 
suggesting the use of a much smaller 
aperture. 

And, most likely, the second picture 
would be under-exposed. 

This comes about because a conven¬ 
tional exposure meter reacts to the total 
light reaching it from the general scene 
and it is calibrated on the assumption 
that the scene contains an average pro¬ 
portion of light and dark areas. This 
would be broadly true of a dark build¬ 
ing set in snow. 

But with virtually all snow in the 
field of view, the meter would give a 
high reading, suggesting that the camera 
should be stopped down. In fact, it 
should not be stopped down if the 
mow is to reproduce as full white and 
:he subjects* faces at the same “weight” 
is for the other picture. 

More experienced photographers don’t 
et themselves get caught by circum¬ 
stances such as this and make deliberate 
illowance if they sense that the exposure 
neter is looking at a scene which con- 
ains an unusual proportion of light or 
lark areas. 

Better still, where there is opportunity 
o do so, they will move right up to 
he subject and either take a reading of 
he light reflected from the principal 
ubject alone, or else take a quite dif- 
erent type of reading of the “incident” 
ight falling on the subject. 

In automatic cameras, where the ex¬ 
posure is directly controlled by a built- 
n lightmeter, over or under-exposed 
ictures will normally result from non- 
verage conditions unless the operator 
eliberately modifies the exposure, for 
xample by changing the ASA setting 
n the camera. 

In short, this much of the problem is 
ot a matter of meter accuracy so 
luch as the limitations of trying to 
ssess a complex scene photographically 
y a simple total-light reading. 

Some of the newer systems which are 
ist now being introduced seek to avoid 
ie problem by selectively measuring 
ght and dark areas of the scene, so 
lat the exposure can be set to record 
oth more faithfully on the film. How 
lese work could well be the subject of 
nother article but, at least, we should 
ave put you in the picture. 

★ ★ ★ 

What has happened to mica con¬ 
densers? Years ago, they were very 
common; now you hardly see them. 

Mica capacitors (we prefer this term 
> condensers) have suffered eclipse for 

number of reasons including: 

(1) The high labour content in their 
lanufacture and the difficulty of achiev- 
lg any kind of automatic production, 
his makes them expensive by compari- 
m with other types capable of doing 
ie same job. 

(2) The size factor. If encapsulated, 
ley tend to be bulky; if not, they can 
e rather vulnerable. 

(3) Being a naturally occurring sub- 
tance, the mica dielectric is not as 
asy of access of control as competi- 
ve manufactured substances. 

For these, and possibly other parallel 
:asons, many of the circuit jobs once 
Hotted to mica capacitors can now be 
one more cheaply and conveniently by 
ther types. However, quite a lot of 
lica capacitors are still made, but main- 
r for specialised applications. a 


MASTERSOUND 

SOUND CELLAR 

Sydney's most popular Music Lovers' Meeting Place. 

Why is this so? Because Mastersound is an old Sydney established business. 
The Hi-Fi enthusiast is assured of a better choice of equipment, reliable 
service and better prices. If you think of Hi-Fi, think of Mastersound. 


STOCK CLEARANCE SALE 

1. S.M.E. Series II 3009 tone arm complete with S3 shell. $58.00 

2. Thorens TDIII Professional turntable. $44.00 

3. Goodmans Axiom 80 Loudspeaker complete in specified corner 
enclosure, incorporates ARU 180 (Blackwood), each. $138.00 

4. Ampex 2053 Tapes deck (demonstration model) $457.00 



GOODMANS 

■ 

Mm 

AMPEX 


MAX AMP 30 


TAPE RECORDERS 


Sounds as good as the best valve amplifier. 
PERFORMANCE SPECIFICATIONS 

• POWER OUTPUT 30 watts r.m.s. maxi¬ 
mum (15 watts per channel) into an 8 
ohm load. 20 watts r.m.s. maximum (10 
watts per channel) into a 4 or 15 ohm 
load. 

• TOTAL HARMONIC DISTORTION 

less than 0.4 p.c. for 15 watts per channel 
into an 8 ohm load at 1.000 c/s. 

• FREQUENCY RESPONSE 20 c/s to 20 
Kc/s plus or minus Vidb. 

• INPUTS. Pick-up: monophonic or 

stereophonic; RIAA characteristics. Sensi¬ 
tivity (a) 3.5mV, input impedance 47k 

ohms (b) 50mV, input impedance 100k 
ohms. 

Radio Tuner: monophonic or stereophonic; 
flat characteristics. Sensitivity lOOmV, in¬ 
put impedance 100k ohms. Tape: mono¬ 
phonic or stereophonic; flat characteristic. 
Sensitivity 150mV, input impedance 100k 
ohms. Auxiliary; monophonic or stereo¬ 
phonic; for low output microphones, tape 
heads, etc., flat characteristic. Sensitivity 
3mV, input impedance 50k ohms. 

• OUTPUTS. Loudspeakers: 4-8-15 ohms. 
Tape: High-level signal for tape recording. 

• HUM AND NOISE with reference to 
15 watts, volume control at maximum, all 
inputs-55db overall. Main section of amp¬ 
lifier only—80db with input shorted. 

• CROSSTALK with input selector in any 
position with unused channel input open 
circuit, better than -40db with reference to 
10 watts into 8 ohms on the active chan¬ 
nel. 


Series 1100 and 800 

1 Do you know all the world’s largest 
. * record manufacturers use Ampex equip¬ 
ment? 

J Ampex tape recorder heads will last 

* 10,000 hours, while competitive heads 
may last only 220-500 hours. 

a, Ampex does not use pressure pads. 

* Why? The use of pressure pads 
increases wow and flutter, head wear, tape 
wear, tape squeal. 

The Ampex Dual Capstan Drive of the 
total tape transport drive system replaces 
the pressure pads. 

/J Ampex will deliver more performance 
and more features than any other tape 
recorder on the market. It is an investment 
in years of fine music for a very compet¬ 
itive price. 

FEATURES: Loads automatically, re¬ 
verses automatically, plays in both 
directions, easy to operate . 

AMPEX Model 1163 — $576 
AMPEX Model 1153 — $540 
AMPEX Model 863 — $499 


Our Special System for November 

Goodmans Maxamp 30 amplifier, two Goodmans 
Maxim speaker Systems, Thorens TDI35L turntable, 

Pickering AME-I cartridge. $495.00 


In most cases 
our previous of¬ 
fers still stand 



SALES PTY. LIMITED 


LIDO HOUSE, 400 KENT STREET, SYDNEY, ’PHONE 27-1527 
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Built for easy maintenance 


Amplifier wiring 




wmm 




REVoX 

HAVE 


A LIFETIME'S 
EXPERIENCE 

With the use of three motors, the ultimate in simplicity can De achieved. Two motors 
for winding and rewinding and a third, the Capstan motor, for smooth and even tape IN 

transport during recording and replaying. There are no belts — other than that for 

the counter — no levers and no gears required for engaging the various operating modes. TAPE RECORDING 

SOLD AND SERVICED BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITEC 

SYDNEY 20233. MELBOURNE 67 9161. BRISBANE 4 1631. ADELAIDE 51 0111. PERTH 28 3426. LAUNCESTON 2 1804. WELLINGTON, N.Z. 43-191 
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The Euphonies “MINICONIC” cartridge 


A recent and notable development in high-quality gramo 
cartridges is the "Miniconic," a silicon semiconductor device 
manufactured by the Euphonies Corporation of Puerto Rico 
and released overseas only a few months ago. In view of the 
attention given to this unit in overseas journals it is of par¬ 
ticular interest to learn that it is now available locally. 



The 


Miniconic 
cartridge . 


U-15-LS 


Si0 2 

ENCAPSULATION 


LOW ELEMENT MASS - 
0.25 OF CERAMIC 



LIGHT LINKAGE 
TO TIP SHANK 


LOW EFFECTIVE 
TIP MASS OF 
0.6 MILLIGRAM 


Construction of the Miniconic cartridge is shown in these diagrams , 
derived from Euphonies literature . 


The sample units pictured-were sent 
to our office for inspection and review 
by the Australian distributors, RCA 
of Australia Pty. Ltd. They comprise the 
TA-15 lightweight tone arm with U-15- 
LS (PI) cartridge, the U-15-LS cartridge, 
and the PS-15 power supply-preamp. 

The heart of the Miniconic system is 
the cartridge, which is available in four 
versions: two “lab-standard” or LS close- 
tolerance models, also featuring a bi- 
radiai or “elliptical” stylus, and two 
“professional” or P models using a coni¬ 
cal stylus. The U-15-LS (PI) and U-15- 
LS models sent for review, and their 
corresponding “P” series equivalents, 
differ mainly in terms of the mounting 
arrangements those with the PI suffix 
are for mounting on the TA-15 arm 
only, while those without the suffix are 
provided with jbl standard mounting 
bracket and Hn spaced fixing holes. 

As John Borwick explains in this 
month’s “Know Your Gramophone” 
article, the Miniconic cartridge is unique 
among modern cartridges in that it does 
not employ the stylus motion to gene¬ 
rate an audio voltage directly. Rather 
it adopts the principle of the resistance 
strain^gauge, by using the stylus motion 
to vary the magnitude of a current sup¬ 
plied by an external power supply. 

The actual strain-gauge elements in 
the Miniconic consist of microscopic 
20- x 5- x 8-thou “Pixie” slivers of 
highly doped silicon. These are passi¬ 
vated and mounted across transverse 
J-through saw cuts in the centre of tiny 
0.4in long x 20- x 50-thou strips of 
double-sided epoxy-copper laminate, the 
latter acting both as supports and as 
levers whereby the stylus motion is trans¬ 
formed into tension-compression effects 
at the two elements. 

In operation, a DC bias of approxi¬ 
mately 6mA is fed through the elements, 
which have a static resistance of around 
800 ohms. As the stylus displacement 
varies the element resistances, stylus 
motion produces AC components in the 
two voltage drops, and it is these AC 
components which become the cartridge 
outputs. 

It follows that the output is basically 
proportional to recorded amplitude or 
displacement. In this respect, then, the 


Miniconic may be grouped with the con¬ 
ventional crystal and ceramic types and 
contrasted with velocity-responding mag¬ 
netic types — but virtually in this re- 
pect only. 

Output from the elements themselves 
is rated at typically 25mV for a peak 
recorded amplitude of .001 in (corres¬ 
ponding to the standard recording level 
of 5cM/S RMS velocity at lKHz). In¬ 
ternal mechanical compensation is fit¬ 
ted so that the output is nominally flat 
when playing R.I.A.A. recordings. In¬ 
trinsic response extends right down to 
DC, being limited only by output 
coupling capacitors. 

The construction of the cartridge is 
such that the channel outputs are out- 
of-phase and. in contrast with conven¬ 
tional cartridges this cannot be remedied 
by simply reversing the connections to 
one element. Ideally a phase-inverter 
must be inserted in one channel. The 
PS-15 power source provides this phase 
inversion, in addition to a measure of 
preamplification and, of course, the DC 
supply for the elements. 

Alternative output signals are avail¬ 
able from the PS-15. The “HI” output is 
simply an amplified version of the flat- 
to-R.I.A.A. element outputs, at a rated 
level of some 400mV into 500 K or 
ICOmV into 600 ohm lines. Alternatively 
one can select the “LO” output, which 
brings an inverse-R.I.A.A. filter into each 
channel to simulate the output from 
a magnetic pickup; output in this mode 
is rated as 8mV into 47K. (Both rated 


levels are for the 5cM/S standard re¬ 
cording level.) 

Rated frequency response of the LS 
cartridges and PS-15 combination is 
20-20,000Hz within plus and minus 
2dB, with channel separation of 25dB 
at lKHz and better than 10dB at 15KHz. 
Compliance is rated at 25 micro-cM per 
Dyne in both directions, and effective tip 
mass at less than 0.6gm. The nominal 
effective vertical tracking angle is the 
now-standard value of 15 degrees. 

In our tests the sample cartridge sub¬ 
stantiated these figures quite closely. Per¬ 
formance on the overload tracks of the 
Vanguard VSD-100 and CBS-Labs STR- 
100 discs confirmed the very high com¬ 
pliance and low tip mass, while the tone 
tracks gave curves which came closer 
than usual to the manufacturer’s own. 
The only discrepancy was a small peak 
(3dB from reference) at 9KHz 
which seemed a little underdamped. Out¬ 
put was even higher than the rated 
figures: 20mV on “LO” and a remarkable 
800mV on “HI” (5cM/S standard level). 

In playing familiar program discs the 
Miniconic gave very clean reproduction, 
with smooth bass and low intermodula¬ 
tion distortion. On speech, sibilants 
seemed a trifle prominent — possibly 
this is due to the small peak at 9KHz 
noted above. Incidentally these tests 
were performed mainly with the cart¬ 
ridge in the TA-15 arm, at a tracking 
force of lgm. 

Recently to hand were new pressings 
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model PE545 
UNIDYNE III 


model PE58 
UNIDYNE A 


model PE55 
UNIDYNE II 


model PE57 
VERSADYNE 


model PE565 
UNISPHERE I 


model PE585 
UNISPHERE A 


model PE53 
SPHER-O-DYNE 




microphones 

for MAMMMM 


PROFESSIONAL 

ENTERTAINERS 


Shure PE Series dynamic microphones are specially designed 
for ease in operation and handling. Features are: Reproduc¬ 
tion of voice and music with remarkable clarity and natural¬ 
ness; pre-wired phone plugs for instant insertion into high 
impedance musical instrument amplifiers; sturdy carrying 
cases for protected travel and storage. 

UNIDYNE® Ill-model PE545 $96.15 

USED BY MANY WORLD-FAMOUS ROCK V ROLL 
GROUPS AND SINGERS 

A favorite at famous Las Vegas night clubs and at other leading en¬ 
tertainment centers throughout the world. Unidirectional character¬ 
istics effectively control feedback and 'boominess'... lightweight and 
small size make it easy to hold in the hand and move about freely. 
Switch version of above—Model PE54. 

UNIDYNE® A -model PE58 $69.45 

NEW LOW-COST UNIDIRECTIONAL MICROPHONE 
Newest addition to the famed Unidyne Family. Gives all the striking 
advantages of other Unidynes ... at an economy price. Quickly and 
easily removed from stand adapter for hand-held use. Internal shock 
mounting reduces unwanted vibration and handling noise. 

UNIDYNE® II-model PE55 596.15 

THE WORLD’S MOST FAMOUS PERFORMER’S MICROPHONE 
Preferred for its natural, intimate sound. Proved through many years 
of use for ruggedness and reliability indoors and outdoors. Its fine 
unidirectional characteristics solve feedback problems. Sturdy con¬ 
struction—virtually immune to mechanical shock. 

UNISPHERE™ I -model PE565 $104.65 

NEWEST BALL-TYPE PERFORMER’S MICROPHONE 
New style, feedback eliminating dynamic unidirectional microphone 
with rugged wire mesh spherical screen. Internal filters provide 
protection from explosive breath sounds (pop), blast and wind. Can 
be used outdoors without external wind screen. 

UNISPHERE™ A —model PE585 572.60 

ECONOMY BALL-TYPE PERFORMER’S MICROPHONE 
A budget-priced Unisphere microphone with true cardioid pickup 
pattern for stand mounted or hand-held use. Smartly styled case 
with popular spherical wire mesh screen with built-in filters for “pop- 
proof" performance. 

SPHER-O-DYNE™ - model PE53 

POPULAR STYLING ... AT A LOW PRICE $58.68 
A fine omnidirectional microphone developed specially for enter¬ 
tainers. Similar to “ball" type used on TV by rock 'n' roll groups. 
Unique “pop-proof" design minimizes explosive breath sounds when 
used close-to-mouth. Ideal for hand-held use. 

VERSADYNE™ -model PE57 540.00 

OUR MOST ECONOMICAL ENTERTAINER’S MICROPHONE 
An unquestioned “best-buy" whose low price belies its performance. 
Omnidirectional—great for group pick-up . . . voice or music. Light¬ 
weight, rugged . . . can be hand-held, used on floor stand, or as a 
lavalier microphone. 

AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET, STONE*. 29-6731 
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of the CBS-Labs STR-110 Square-Wave 
Test Record and the STR-160 Vertical 
Tracking Angle Test Record, and we used 
these to put the Miniconic through its 
appropriate paces. 

Despite the small peak at 9KHz, the 
lKHz square wave output has only a 
slight ring and was quite comparable 
with the better-quality magnetic cart¬ 
ridges which we have had the opportunity 
to test on square wave. Vertical tracking 
angle checked out at 22 degrees, with 
the arm set up as nearly parallel with 
the disk as one can judge by ordinary 
means. 

In terms of performance alone, the 
Miniconic must undoubtedly be regarded 
as in the “upper class” among high- 


than those used in conventional cart¬ 
ridges, permitting far easier handling. 

And reliability should be far and away 
better than either the piezo-electric or 
the magnetic types. There are no therm¬ 
ally— or moisture-sensitive crystals or 
delicate coils of wire; just two silicon- 
dioxide (quartz) encapsulated slivers of 
silicon. Euphonies claim to have had the 
elements working both at -50 degrees C 
and when RED HOT—testifying to their 
high thermal tolerance. 

The TA-15 arm is an extremely light¬ 
weight unit: the lightest we have yet 
seen. Complete with the U-15-LS (PI) 
cartridge it weighs only 14gms. System 
resonance is at a low 12Hz, and very 
well damped. The vertical bearings are 



quality cartridges; its performance is cer¬ 
tainly better than some well known mag¬ 
netic cartridges, yet with advantages to 
be discussed in a moment. Better damp¬ 
ing of the 9KHz peak could conceivably 
make it the equal of any cartridge cur¬ 
rently available. 

Combined with its high standard of 
performance the Miniconic offers a num¬ 
ber of advantages over conventional 
piezo-electric and magnetic cartridges 
and these “side benefits” could well re¬ 
sult in wider adoption of the Miniconic 
principle. 

Not only is the output from the cart¬ 
ridge elements about five times larger 
than that from magnetic cartridges, but 
it is both “flat” to RIAA and at a low 
impedance. These features mean that ler»s 
pre-amplification is required, that no 
elaborate equalisation circuitry is requir¬ 
ed, and that the cartridge is well suited 
for matching into semiconductor cir¬ 
cuitry. 

The combination of low internal im¬ 
pedance, high relative output and non¬ 
sensitivity to electro-magnetic fields holds 
promise of good signal-to-noise ratio 
under a wide variety of practical condi¬ 
tions, using the word “noise” in its wid¬ 
est sense. In their literature, the manufac¬ 
turers refer to a figure of -68dB as the 
best they could find in competitive equip¬ 
ment; in the face of this, they claim 
-80dB for the Miniconic system. 

From a fabrication viewpoint the cart¬ 
ridge is probably easier to manufacture 
than either the piezo-electric or magnetic 
variety. Almost any plant manufacturing 
semiconductor devices could turn out the 
silicon elements; it is claimed that all the 
cartridges components are more rugged 
mechanically, electrically and thermally 


viscous damped precision ball races, and 
playing force is adjusted by a pivot tor¬ 
sion spring over the range 0.5-3gm. It is 
dynamically balanced, but has no side 
thrust compensation. 

Altogether a fine arm, and a very 
fitting companion to the high-compliance 
Miniconic cartridge. 

Finally, the instruction booklet is most 
helpful and comprehensive. Not only 
does the manufacturer give the equiva¬ 
lent circuit for the cartridge, together 
with design suggestions regarding power 
supplies and amplifiers, but he also gives 
the full circuit for the PS-15 supply. 
There is no hint of the “buy our supply 
or work out your own” attitude of sec¬ 
recy all too common among manufac¬ 
turers of audio components in general 
and “breakthrough” components in par¬ 
ticular. Certainly a most refreshing 
change. 

The one thing which detracts from the 
appeal of the Miniconic is the price. It’s 
certainly not cheap: the complete LS 
system (arm, cartridge and power unit) 
sells for $144, while the LS conver¬ 
sion kit (standard-mount cartridge and 
power unit) is priced at $94. However, 
the enthusiast with initiative may care to 
note that the cartridges are available 
alone, together with the above-mentioned 
informative instruction booklet, at the 
more attractive figures of $49 (LS 
models) and $27 (P models). There is 
thus a relatively easy way to gain the 
Miniconic performance at a reasonable 
outlay. 

In any case I should think the prices 
will fall when Euphonies go into large- 
scale production. And considering the 
many attractions of the Miniconic, this 
day may not be too far off . . . (J.R.) 


jS^electronic 
(Components 


• MANUFACTURERS & DISTRIBUTORS 

• ELECTRONIC ENGINEERS 

• COIL WINDING SPECIALISTS 


Available Wholesalers all States 

RADIO & COMMUNICATION 
COMPONENTS 

A wide range available, jlncluding 
miniature and sub-miniature types for 
valve and transistor applications of the 
following:— 

• Ferrite Aerials and Aerial Coils. 

• R.F. and Oscillator Coils. 

• I.F. Transformers (455, 1600, 85 
KHZ). 

• R.F. Chokes and Whistle Filters. 

• Unwound Coil and I.F. Assemblies. 

TV COMPONENTS 

• TV Tuner Coils. 

• I.F. Transformers — Video and 
sound. 

• Video Peaking Chokes—preferred 
range 15uH-560uH. 

• Horizontal Flyback Transformers. 

• Linearity and width Coils. 

• Sine Oscillator and Stabilising Coils. 

• Adjacent Channel Traps and Atten¬ 
uators. 

• Picture Tube Brighteners. 

TAPE RECORDER COILS 

• Bias/Erase Oscillator Coils to suit 
most popular decks. 

• Bias Trap Coils. 

ACCESSORIES 

• Coil Lacquer. 

• Contact Lubricant. 

• Core Locking Compound. 

• Long-reach Electronic and “Little 
Champ” precision Pliers. 

• Heatsorb Clamps. 

MANUFACTURERS' LINES 

Special quotes for bulk quantities of: 

• R.F. Coils, Chokes and Transformers 
to order. 

• Bakelised Former — Plain and 
Threaded. 

• Bases and Terminal Assemblies, 
including printed circuit types. 

• Iron Dust Cores. 

• All types of winding. 

AGENTS: 

S.A.: Wm. T. Matthew Pty. Ltd. 
QLD.: Keith Percy and Co. Pty. Ltd. 

P. O. BOX 103, 

BORONIA, VICTORIA 
TELEPHONE: (72) 9 2233 

SC6/11 166 
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ferrotape 


Ferrotape . . . professional quality recording 
tape in a full range of lengths and thicknesses. 


This is not a “cheap” tape, in fact, if sold 
through normal outlets FERRO professional 
quality recording tape would sell for a 
higher price than you normally pay for 
others. 


Mail coupon now for free illustrated brochure and 
specification to Ferrotape, Box 3040, G.P O., 
Sydney. 

name and address___ 


• TAPE LEADER AND HEAD CLEANER 
ALL IN ONE! 

Head-Kleen Tape Leader . . . CO-05 
polishing leader prespliced on both 
ends. Automatically cleans recording 
heads and guides on every run-thru! 
PLUS . . . • Reversing Tabs . . . 
on both ends for new automatic 
bi-directional or automatic stop tape 
recorders. PLUS . . . • IMPROVED 
FREQUENCY RESPONSE — Improved 
coating and finishing technique provides 
denser, flatter oxide surface for 


. 


1 ' ' ' k *>; ' t '■ , • . : . •“ 


OF LIVING 


TAPE.. . 


FEATURES 


improved, consistent high frequency 
response—resulting in sharper, brighter 
recordings • HIGHER OUTPUT — 
Standardised bias requirement provides 
higher output without resetting bias. 

• MAXIMUM OUTPUT UNIFORMITY— 
Unique precision coating process 
assures maximum output uniformity 

• HARD, SCRATCH-RESISTANT SUR¬ 
FACE—Special formulation eliminates 
flake-off, peeling, and deposits on 
guides and heads • LOW DISTORTION 
—Specially processed oxide minumised 


distortion at standard bias settings 

• WOW AND FLUTTER MINIMIZED— 
An exclusive dry lubricant, built directly 
into the oxide layer, protects against 
tape-caused wow and flutter, and 
reduces recorder head wear. This 
protective feature lasts the life of the 
tape. 

• HEAVY-DUTY REEL — Sturdy con¬ 
struction provides stable, warp-free 
operation. 


Ferrotape 41 • 1% mil Acetate Base • Standard 
Professional Quality. 

The all-purpose tape of the Ferro line. It offers 
excellent reproduction for continued recording and 
re-recording. Noted as the standard line for 
recording in non-specialised areas. 

Code 

Length 

ft. 

Reel 

in. 

usual 

price 

our 

jrice 

$ 

1.45 

2.25 

2.00 

3.25 

2.20 

3.75 

2.30 

4.25 

3.25 

5.50 

4.50 
5.85 

3.25 

4.25 
6.00 

Stand 

41-6 

41-12 

ard 1 V 2 
600 
1200 

mil fi 
5 

7 

- 

icetate 

2.90 

4.50 

Ferrotape 43 • 1 mil Acetate Base • Long Play 
Professional Quality. 

Type 43 1 mil Acetate tape is available for 

maximum economy with an extended play of 50%. 

As companion to the standard economy Ferrotape, 
it offers the same excellent reproduction and 
performance. 

Long 

43-9 

.43-18 

Play 1 
900 
1800 

mil Ai 
5 

7 

cetate 

4.00 

6.50 

Ferrotape 52 • 1 mil Polyester Base • Long Play 
with Strength • Long Life • Dimensional Stability. 
Type 52 is ideal for professional educational or 
home recordings where high strength, long life 
and dimensional stability are required plus 50% 
greater recording time. 

Long 

52-9 

52-18 

Play 1 r 
900 
1800 

nil Po 
5 

7 

lyester 

4.40 

7.50 

Ferrotape 53 • % mil Polyester Base • Extra Long 
Play Type 53 is for extended play applications 
where care is exercised in handling. It should be 
used only on equipment in good adjustment and 
by an experienced recordist. 

Extr« 

53-12 

53-24 

3 Long 1 
Polye 
1200 I 
2400 | 

3 lay y 2 mil 
ster . 

| 5 4.60 

7 8.50 

Ferrotape 56 • V 2 mil Tensilized Polyester Base 
• Extra long play • Extra Strength. 

Type 56 % mil Tensilized Polyester makes it 

extremely strong and stretch-resistant, retaining 
the extended play features. 

Extra Long Play l / 2 mil 
Tensilized Polyester 
56-12| 1200 15 1 6.50 

56-24| 2400 | 7 | 11.00 

Ferrotape 57 • V 2 mil Tensilized Polyester Base 
• Extra Thin High Output Coating • Extra Extra 
Long Play. 

Type 57 offers three times the playing time on a 
Tensilized Polyester base. Ideal for use in extended 
recording sessions to avoid interruptions in pro¬ 
gramme material. Resists stretching and breaking 
under relatively rough handling conditions. 

V: 

Te 

57-18 
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Ferrotape 59 • % mil Polyester Base • Extra Thin 
High Output Coating • Extra Extra Long Play. 

Type 59 offers three times the playing time where 
care is exercised in handling. It should be used 
only on equipment in excellent adjustment by an 
experienced recordist. 
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59-36 
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THE FINEST MAGNETIC RECORDING TAPE EVER PRODUCED 


ferrotape 


Room 3 6 3rd Floor 
324 Pitt Street, Sydney, 
telephone 211 3058 
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KNOW YOUR GRAMOPHONE 

A plain man's guide to records and reproducers 


By JOHN BORWICK. B.Sc. 
PART FOUR—PICKUP CARTRIDGES 


Modern pickup cartridges are so tiny 
that you need a magnifying glass to 
study the component parts. However, 
given this magnification, electrical en¬ 
gineers would soon recognise the feat¬ 
ures which make up an ordinary elec¬ 
trical generator, a dynamo or perhaps 
an industrial measuring instrument such 
as a strain gauge or seismograph. 

Pickups share with all these devices 
the common principle that physical 
movement is arranged to produce a re¬ 
lated electrical signal. 

Various methods are used to achieve 
this conversion of the mechanical energy 
of motion into the electrical energy of 
electrons flowing in a wire. Pickups, as 
we shall see, may use the piezo-electric 
crystal effect, electromagnetic induction 
or (as in the new Miniconic cartridge) 
variable resistance. 

Types of Pickup: Crystal cartridges 
are mechanically simple. They depend 
on the fact that physical distortion of 
certain crystalline materials will set up 
an electrical charge. Crystals of quartz 
or water soluble materials, notably 
Rochelle salt, 


* 



cartridge in which the piezo- 
electric charge is set up by a twist¬ 
ing movement. 

field and any piece of metal capable of 
conducting electricity results in the 
generation of electricity. The different 
types of magnetic cartridge (see figure 
2) have evolved because it is possible to 
get this relative motion in several ways: 


3. Moving iron pickups contain a 
fixed coil/magnet assembly and a soft 
iron armature which is rocked by the 
stylus vibrations and causes the mag¬ 
netic field to fluctuate. Example: B and 
O SP1. 

4. Variable reluctance pickups contain 
a fixed coil and pole piece/magnet 
(magnetic circuit) assembly and pivoted 
ferrous arm which is rocked by the 
stylus vibrations and causes the mag¬ 
netic field to fluctuate. Examples: Decca 
ffss, EMI EPU100, Goldring 700, Tan- 
noy Vari-twin. 

5. Induced magnet pickups contain a 
fixed coil and a fixed magnet which 
induces its field into a tiny moving 
armature which is rocked by the stylus 
vibrations. Examples: ADC Point 4, 
ADC 660. 

The conflicting requirements facing all 
magnetic pickup designers are the need 
for maximum coupling efficiency in the 
magnetic generator (greater sensitivity) 
and the need to minimise the mass to 
be moved by the stylus (particularly im¬ 
portant for the tracking of high level, 
high frequency signals). As things are at 
present, the sensitivities of good quality 
magnetic cartridges are very low, around 
0.0015 volt (1.5mV). 

A new type of cartridge should also 
be mentioned: it is the Miniconic which 
has been launched by the Euphonies 
Corporation of Puerto Rico. 

The Miniconic is described as a semi¬ 
conductor cartridge (though this should 
not be read as implying that a transistor 
device is incorporated) and the action 
in some ways resembles that of a carbon 
microphone in which varying resistance 
is used to modulate the current drawn 
from a DC voltage supply. 

The construction of the Miniconic 
element is illustrated in figure 3. The 
stylus vibrations alternately 


1. Moving coil pickups contain a fix- 

naienais, nuiauiy , m et and a £oil of fine wire siyius . VI °rauuns auernaieiy corrmress 

jKocnene sau, are grown and then hich f s roc k e( i by stv i us vibrations a P d e l° n g at e a tiny piece of silicon 

specially cut on the axis which displays FxamnW* Fxnert y Ortnfnn <5Plir?F° nS * throu 8 h Which is flowing the current 
. examples, expert, Urtoton M'U-Ofc. from a 2 ()-volt DC supp , y unit Xhe 

2. Moving magnet pickups contain a resistance is thus made to vary, and the 

fixed coil and a tiny magnet which is alternating component in the current can 
rocked by the stylus vibrations. Ex- be taken off as the pickup output, 
amples: Elac STS322, Empire 880P, Sensitivity can be high from such a 
Pickering VI5, AMI, Shure M55-E. construction, and the Miniconic is rated 


the greatest piezo-electric effect. 

Suitably clamped at one end between 
metal foil contacts (or electrodes) such 
a crystal only requires simple coupling 
of the “free” end to the stylus where¬ 
upon movement from side to side will 
produce the required alternating positive 
and negative voltages. A typical arrange¬ 
ment is illustrated in figure 1, 

Various refinements are incorporated 
in practical pickups, such as compliant 
mountings and back-to-back sandwiches 
or “bimorphs” of crystal to improve the 
performance. 

Crystals are, however, affected by 
both temperature and humidity—can 
even break down altogether at very high 
temperatures. Their main advantages are 
simplicity, low cost and high sensitivity: 
a typical output voltage is 0.15 volt 
(150mV). Examples: Acos GP93, Gar¬ 
rard, GC8, Ronette TX88. 

The modern ceramic cartridges use 
the same principles but are non-water 
solvent and are man-made in a polaris¬ 
ing process which controls the direction 
of maximum piezo-electric effect. The 
sensitive element can be very small and 
light and much less dependent on am¬ 
bient conditions. 

Sensitivities are around 0.05 volt (50 
mV). Examples: BSR C.l, Connoisseur 
SCU1, Decca Deram, Goldring CS90, 
Sonotone 9TA. 

Magnetic pickups all depend on the 
basic electromagnetic phenomenon that 
relative movement between a magnetic 

* Reproduced by arrangement with 
"Gramophone " magazine. 
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Figure 2: Four 
types of magnetic 
pickup , including 
a moving coil 
and moving mag¬ 
net (left); mov¬ 
ing iron and vari¬ 
able reluctance 
(right). 
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SILICON CLEMENT 
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COPPER ‘SANDWICH* 
weakened here 

Figure 3: Showing the principle 
of the Miniconic pickup cart¬ 
ridge. The stylus movement 
causes the electrical resistance of 
the silicon element to vary about 
a mean value. 


ferrous arm 


at 0.025 volt (25mA) open circuit. 
When used with its own supply/match¬ 
ing unit, it provides 400mV or 8mV 
for connecting respectively to the crystal 
or magnetic inputs of an amplifier. 

After this brief description of the dif¬ 
ferent ways in which gramophone pick¬ 
ups generate the electrical signal, we can 
now discuss the physical action which 
is common to all pickup types. 

Groove is the prime mover: When a 
pickup is playing a record, the groove 
is propelled under the stylus (needle) 
and the recorded waveform causes the 
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There’s an 

AIWA 

microphone 
to solve 
your recording 
problem. 


. 


AIWA DM.57 DYNAMIC MICROPHONE— Impedance: 
60 and 50K. Frequency Response: 100-13,000 cps. Sen¬ 
sitivity: 75 db’s. Dimensions: 7!" x II". Weight: 14 ozs. 

$16.80 

AIWA DM.17 OMNI-DIRECTIONAL DYNAMIC BOOM 
MICROPHONE— Impedance: 50K or 50H. Frequency 
Response: 70-14,000 cps. Sensitivity: 75 db’s. Dimen¬ 
sions: 51" x 11". Weight: 10£ ozs. $16.80 

AIWA DM.51 DYNAMIC MICROPHONE. Impedance: 
50ftor50Kn. Frequency Response: 50-15,000 cps. Sen¬ 
sitivity: 55 db’s. Dimensions: 10" x 11". Weight: 29 ozs. 

$27.00 

AIWA DYNAMIC NON-DIRECTIONAL MICROPHONE 
DM.13 —Impedance: 50K or 50^. Frequency Response: 
60 c’s-14,000 cps. Sensitivity: 55 db’s. Dimensions: 
Length 10J". Weight: 18£ ozs. $23.00 

AIWA UNI-DIRECTIONAL DYNAMIC MICROPHONE 
DM.47 —Impedance: 50fi or 50K. Frequency Response: 
40-18,000 cps. Sensitivity: 75 db’s. Dimensions: 5i" x 
ljl". Weight: 18 ozs. with cord. $36.00 

AIWA DM.10 DYNAMIC DESK MICROPHONE— Imped¬ 
ance: 50KD or 50fl. Frequency Response: 60-13 Kc’s. 
Sensitivity: 75 db’s. Dimensions: 7i" x U". Weight: 
11 ozs. without stand. $16.80 

AIWA DM.14 DYNAMIC MICROPHONE— Impedance: 
50^ or 50K. Frequency Response: 90 c’s-14,000 cps. 
Sensitivity: 75 db’s. Dimensions: 31" x 11". Wt. 10 ozs. 

$12.50 






Distributed by: 

GOLDRING 


N.S.W.: 443 Kent Street, Sydney. 29.1276. 

VIC.: 368 Little Bourke Street, Melbourne. 67.1197. 
QLD.: 235 Edward Street, Brisbane. 2.3247. 

W.A.: 91 Hay Street, Subiaco, Perth. 8.4988, 8.4989. 
S.A.: 77 Wright Street, Adelaide. 51.5117. 


ENGINEERING (A’ASIA) PTY. LTD. 
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stylus to waggle from side to side. (It is 
assumed that the stylus tip is of suitable 
dimensions to follow the waveform and 
that the stylus is pivoted or supported 
with sufficient freedom of movement so 
that only the stylus vibrates and the 
pickup cartridges as a whole does not.) 

In the early acoustic gramophone 
sound boxes there was no conversion to 
electrical energy. The needle movements 
were coupled by lever action to a di- 
phragm, for more effective generation 
of air movement—and the air vibrations 
were “amplified” by a conical horn. 

It is certainly a scientific marvel that 
a single waveform in the groove can 
contain all the complexity of sounds in 
a work such as the Berlioz Grande 
Messe des Morts. But the fact remains 
that the air particles surrounding our 
ears at a concert are somehow perform¬ 
ing just such a complicated vibration: 
once committed to the groove and re¬ 
produced through a loudspeaker, this 
waveform can at any future time re¬ 
create a similar air disturbance at our 
ears. 

The notes of even a single musical 
instrument are relatively complex, being 
made up of the fundamental pitch fre¬ 
quency (which determines the musical 
pitch of the note) and a series of har¬ 
monics or overtones (which give the 
instrument its particular character or 
timbre). 

All waveforms, however complex, can 
be analysed into a fundamental and a 
series of harmonics each of which re- 



Figure 4: One cycle of a sine 
wave of amplitude a. The dist¬ 
ance travelled by the stylus is 4a. 


dB 20 


Figure 6: 
Present-day LP re¬ 
cording and re¬ 
producing char¬ 
acteristics, with a 
straight line to 
show the 6dB per 
octave constant 
amplitude response . 
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presents a single frequency — whose 
waveform is the familiar sine wave. One 
complete cycle of a sine wave is shown 
in figure 4 together with a line to repre¬ 
sent the stylus movement in tracing out 
this cycle. 

An important feature of the waveform 
is the amplitude a, which i$ the peak 
distance by which the stylus is displaced 
to right or left of the centre line. 
Another important property is the stylus 
velocity v, which is defined as the total 
distance traversed per second. The 
velocity depends on the amplitude, of 
course, but is also proportional to the 
frequency, since doubling the frequency 
will double the number of cycles per 
second. In symbols, we say: 

Distance per cycle equals 4 x a. 

No. of cycles per second equals f 
(frequency). 

Velocity v equals total distance per 
second equals 4af. 

Constant amplitude or constant velo¬ 
city? We are now in a position to study 
two terms much used in gramophone 
recording. The first, constant velocity, 
implies a method of recording in which 
the cutter stylus is given the same velo¬ 
city at all frequencies. Therefore, to 


of record. (The Quad Control Unit, for 
example, is supplied with a list of over 
60 record makes with a code for intro¬ 
ducing four different combinations of 
correction networks.) 

With the drawing up of international 
standards, however, and the arrival of 
microgroove discs, a single recording 
characteristic is now used by virtually 
all recording companies, and that for 
mono and stereo L.P. records is illustrat¬ 
ed in figure 6 (drawn in terms of relative 
velocity or voltage level). 

For proper reproduction, the play¬ 
back chain should have an overall 
characteristic which is an exact mirror 
image of this. How this is achieved de¬ 
pends on whether the pickup is a mag¬ 
netic or crystal/ceramic type. 

Magnetic pickups produce an electri¬ 
cal output which is proportional to velo¬ 
city: the better quality units therefore 
produce the recording characteristic al¬ 
most exactly. They therefore require to 
be connected to an amplifier which in¬ 
corporates an “equalising” network with 
a response equivalent to the broken line 
in figure 6. 

Crystal/ceramic cartridges, by con¬ 
trast, are amplitude devices and will 
tend to produce an output signal which 
is not much more than 6dB away from 
the required flat characteristic (compare 
the “constant amplitude” line drawn in 
figure 6). This relatively small departure 
from a flat response is normally 
compensated in the mechanical design 
and electrical loading specified for indivi¬ 
dual cartridges, so that no equalisation 
is necessary for average usage. 

Impedance matching: Just as all pick¬ 
up types can be lumped into the two 
categories, magnetic or crystal/ceramic 
as far as their need for equalisation is 
concerned, they can also be so grouped 
for impedance. Magnetic pickups are 
basically low impedance, inductive de¬ 
vices. Conventionally, most current types 
are designed to work into an impedance 
of the order of 50,000 ohms; the inher¬ 
ent capacitance of screened coaxial 
cable will affect the frequency response, 
so short leads are best. 

Crystal/ceramic cartridges are high 
impedance, capacitative devices and 
should work into an impedance of 
around 2 megohms (2,000,000 ohms). 
A lower impedance will reduce the out¬ 
put at low frequencies. The cable has 
keep 4af=v at all frequencies, the am- no effect on frequency response, though 



Figure 5: Comparing the ampli¬ 
tudes over the frequency spec¬ 
trum in (a) constant velocity, 
(b) constant amplitude and (c) 
prewar standard recording . 
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plitude must increase as the frequency 
is reduced (see figure 5a). In practice, 
this could mean unusably large ampli¬ 
tudes — calling for very wide grooves 
and impossibly large stylus swings. 

A constant amplitude system of re¬ 
cording will avoid this difficulty at the 
bass end (see figure 5b), but it introduces 
an equally serious problem at high fre¬ 
quencies where the velocity will rise to 
impractical values. 

Since the early days, therefore, the 
recording companies have tended to use 
a combination of constant velocity and 
constant amplitude recording. A typical 
early recording curve or “characteristic” 
would be constant velocity (that is the 
amplitude is halved for each octave 
above a certain turnover frequency) at 
the top end and constant amplitude at 
the bottom end (see figure 5c). 

In addition, there grew up a tendency 
to boost the high frequencies so that 
the cutting of treble , on replay would 
also help to reduce troublesome surface 
noise. Many variations used to be prac¬ 
tised, requiring slight changes in the 
electrical characteristics of the repro¬ 
ducing amplifier for the different makes 


(Continued on page 141 ) 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
Alt work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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J. H. REPRODUCERS PTY. LTD. 

199 WAVERLEY ROAD, EAST MALVERN, VICTORIA 
Telephone 211-5149 

Exclusive Australian Representative for ADC, USA and Mahon of the J.H. Turntable and P.U. Arm 
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Here are some excerpts from Hirsch-Houck 
Laboratories’ Test Report in the August ’66 issue 
HI-FI/STEREO REVIEW (U.S.A.): 


ADC-10E Cartridge 


“The ADC-10E is the most refined of that company’s series of “induced-magnet” stereo cart¬ 
ridges . . . it features an exceptionally tiny, low-mass moving system . . . laboratory measure¬ 
ments revealed that the ADC-10E has an exceptionally flat frequency response . . . square- 
wave response reflects its smooth, wide frequency response; only a single low amplitude cycle of 
ringing was evident on the leading edge of a 1,000-Hz square wave . . . channel separation 
was better than 20 db up to 10,000 Hz, and about 15 db at 20,000 Hz; in the middle frequency 
range, where most of the stereo effect occurs, the separation averaged better than 30 db . . . inter¬ 
modulation distortion at a 1 gram tracking force WAS UNDER 1 PER CENT UP TO 11.5 CM/- 
SEC. VELOCITY ... in listening tests the ADC-10E was extemely smooth, with an effortless 
quality ... on most program material, it was difficult to hear differences between it and other 
premium quality cartridges, BUT ANY SUCH DIFFERENCES WERE GENERALLY IN 
FAVOR OF THE ADC-10E ... IT IS UNQUESTIONABLY ONE OF THE HANDFUL OF 
TOP-QUALITY CARTRIDGES THAT TYPIFY THE PRESENT STATE OF THE ART.” 


And here are a few more excerpts from another Equipment Report in the February 1966 issue 
of HIGH FIDELITY (U.S.A.): 

“Compliance is extraordinarily high . . . dynamic mass is not specified but is, in the judgement of 
Nationwide Consumer Testing Institute EXCEPTIONALLY LOW . . . NCTl'S measurements 
indicate very smooth and uniform response across both channels; the left channel was flat within 
+0.5, —2 db out to 20 KHZ, the right channel, within +2, —1.5 db out to 20 KHZ . . . chan¬ 
nel separation remained better than 27.5 db across most of the range up to 5 KHZ and was still 
better than 15 db at 20 KHZ, WHICH IS OUTSTANDING FOR A PICKUP . . . measurements 
and theory aside, the real test of the 10E is in the hearing ... the cartridge negotiates the 
most demanding of recorded passages with the ease of a thoroughbred, and its sound is always 
balanced and neutral (stylus force 1 gram)— IT IS THE SOUND, AS FAR AS WE CAN DE¬ 
TERMINE, OF THE RECORD ITSELF ... IT IS THE KIND OF PICKUP, HOWEVER, 
THAT ALMOST DEMANDS BEING USED WITH THE BEST ASSOCIATED EQUIPMENT.” 


ADC "SIXTY" Amplifier 


Such Equipment consists of the ADC “SIXTY” 
Amplifier, the ADC.40 Pritchard ARM and the J.H. 
Synchronous Turntable. You can be quite sure that these 
components will do more than justice to the ADC-10E. 
And don’t forget, all other ADC cartridges employ the 
INDUCED MAGNET PRINCIPLE. Thus, the same 
advanced features, that make the 10E so outstanding, are 
incorporated in the 770, 660, 660E, Point Four and Point 
Four E! 
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By JULIAN RUSSELL 


sidered by many the best choice of 
someone to complete the whole sym¬ 
phony, but he modestly declined, stat¬ 
ing as a reason that the task was be¬ 
yond his powers. It was not till 1960 
that English critic and musicologist 
Deryck Cooke (perhaps England’s lead¬ 
ing authority on Mahler) completed the 
score, filling in the blanks in both the 
harmony and orchestration. Its first per¬ 
formance in this form was given in a 
broadcast by the B.B.C. 


Bruckner Symphony . . . 


BRUCKNER—Symphony No. 4 in E 
Flat (The Romantic). London 
Symphony Orchestra, conducted by 
Istvan Kertesz. Decca Stereo 
SXL6227. 

This is the most genial of Bruckner’s 
symphonies—if that adjective can be 
used at all to describe the pious mas¬ 
ter’s output. At any rate it is well nam¬ 
ed “The Romantic,” especially if the 
first horn call comes off as well as it 
does here. In all music I know of only 
one comparable phrase to open a work 
so—I have to use the word again—ro¬ 
mantically. That is the three-note horn 
call in the first bar of Weber’s “Oberon” 
Overture. And these first notes in the 
Bruckner are of supreme importance in 
a successful performance. 

In the LSO performance under 
review they are played by the 
incomparable Barry Tuckwell—an Aus¬ 
tralian, incidentally—who told me in 
Sydney last April that though the notes 
themselves present no problem to a 
competent player, the anxiety that one 
of them, usually the first, might 
“bubble” is so great among even the 
best performers on the instrument that 
they are never comfortable until they 
have successfully delivered them. Tuck¬ 
well, on tour with the LSO at the time, 
summed up the problem: “If the notes 
don’t come off, it’s no good starting the 
symphony again. You might as well 
play something else.” 

At any rate, they are produced as 
successfully here as they were when the 
LSO played the symphony in the Syd¬ 
ney Town Hall last April—beautiful, 
smooth notes, sounding as poetically re¬ 
mote as if heard in a distant woodland. 
But though Tuckwell’s playing is of the 
same high standard throughout the work 
the engineering offers so wide a dynamic 
range that later his very soft notes are 
barely audible, and to hear them com¬ 
fortably the volume must be increased 
so that the fortissimo passages nearly 
blow you out of the room. But I hasten 
to add that by starting my notice with 
this criticism does not mean that this is 
either an inferior performance or re¬ 
cording. True, it is irritating that play¬ 
ing as superb as Tuckwell’s might have 
fared just a little better but I found 
nothing else to complain about in the 
engineering. 

The only comparable competitor to 
Kertesz’ reading is Klemperer’s with the 
Philharmonia for Columbia—and I have 
not forgotten, either, Walter’s fine per¬ 
formance with the, Columbia Symphony 
Orchestra, nor lochum’s with the Bava¬ 
rian Radio players. And now I must 
again write that the one you will pre¬ 
fer of the first two will be largely a 
matter of personal preference. Some 


“forceful and majestic” 


may like Klemperer’s more lofty account 
based on that conductor’s customary 
ultra-solid foundation. It is indubitably 
impressive, both forceful and majestic 
without sacrifice of lyricism. But, for my 
taste, Kertesz’ reading is slightly more 
—for want of a better word I write— 
chummy. However despite this approach 
Kertesz never trivialises Bruckner’s 
thought, nor does he play down to his 
audience. 

He seeks no cheap effects and no 
overemphasis. If, for instance, Klem¬ 
perer takes the “Hunting” scherzo slow¬ 
er than Kertesz. he imparts consider¬ 
able rhythmic weight in the process. But 
Kertesz’ slightly faster tempo conveys, 
at any rate to me, more of the bustle 
of a hunt with horns and trumpets call¬ 
ing to each other more urgently. Both 
conductors give full weight to the com¬ 
poser’s sturdily wrought climaxes. The 
playing of both the LSO and the Phil¬ 
harmonia is supremely good. 

Decca’s sound is good, but I have 
heard better on that label. Columbia’s 
is undeniably better, especially in the 
matter of balance. There is, too, on my 
pressing, an odd noise in the middle of 
the slow movement of the Decca. but 
whether it is a blemish in the pressing 
or something on the tape I cannot work 
out. My personal preference is for the 
Decca performance, despite its minor 
shortcomings, but you may well dis¬ 
agree—and for very good reasons. And 
I might add that I enjoyed the Sydney 
performance given live in the Town 
Hall ever so slightly more than the re¬ 
corded one under notice here. 

★ ★ * 

MAHLER—Symphony No. 10 (Cooke 
version). Philadelphia Orchestra 
conducted by Eugene Ormandy. 
CBS stereo. S2BR220018/9. 

When Mahler died in 1911 he left 
his 10th Symphony unfinished. The 
whole work had been sketched out and 
some of it had even been finished in 
full score—as far as the Purgatorio. The 
rest existed either in the original four- 
stave short-score sketch, or sometimes in 
just the melodic line without harmony 
or indication of what instruments 
Mahler had in mind to colour it. It was 
this score which Mahler’s widow pub¬ 
lished in photographic facsimile in 
1924, and in the same year the com¬ 
posers Krenek and Berg produced a 
performing copy of the first Adagio and 
the Purgatorio. 

This was the two-movement version 
that was published—with some changes 
that most Mahler-lovers considered de¬ 
plorable—in 1951. Arnold Schonberg, 
then domiciled in Hollywood, was con- 
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On hearing of this event, and with 
Schonberg’s reasons for refusing to com¬ 
plete the work in mind, Mrs Mahler, 
who held the performing rights, forbade 
any repetition. It was not till 1963 that 
she finally approved Cooke’s version, 
and she died shortly afterward, enthusi¬ 
astic to the extent of congratulating him 
on his work on the symphony. 

There are two points of view to be 
considered in estimating the value of 
the Cooke version. For though he 
worked on a sketch in which every bar 
had been set down by the composer, 
despite the frequent omission of har¬ 
mony and orchestration, the symphony 
‘would most certainly not have been 
completed by the composer himself in 
the form Cooke adopted. As Cooke him¬ 
self stated, “ . . . the substance (was) all 
there in the manuscript, even if the 
finished texture and sonority (was) not.” 
And the composer’s handling of these 
features might well have differed import¬ 
antly from Cooke’s. 

But Cooke has for many years been 
so steeped in Mahler’s music and has 
always been in such complete sympathy 
with it that however Mahler might have 
finished the work, Cooke’s editing was 
done so skilfully that I doubt if any 
Mahler lover, without a copy of the 
original score, could tell where Mahler’s 
work ended and Cooke’s began. This 
means that the symphony is now avail¬ 
able to the many thousands who will buy 
the set under review —. and perhaps 
other sets which will follow — to whom 
otherwise it would have existed only in 
a score many of them could not read or 
might not even be able to obtain. True, 
it is now only a second-best version, 
but it is still the best form in which 
the work is available and, in my 
opinion, a valuable addition to Mahler’s 
oeuvre. 

Not unexpectedly, noisy charges of 
impertinence have been made against 
Cooke in some purist quarters, especi¬ 
ally in German-speaking countries, but 
I think less serious-minded listeners will 
welcome his work as being considerably 
better than no symphony at all. Cooke’s 
modest explanation of his devoted work 
on the score states categorically that he 
did not complete the symphony but 
merely prepared the composer’s prelim¬ 
inary sketch for performance. And in my 
opinion, he succeeded brilliantly. 

Taking it all round, Ormandy’s per¬ 
formance is an admirable one, give or 
take such minor shortcomings as an 
occasional stiff tempo delivered without 
the rubato Mahler was so keen on and, 
here and there, the slightest evidences of 
rhythmic indecision, usually in the brass. 
There is also the matter of balance, 
which sometimes favours instruments 
that would, in a concert hall perform¬ 
ance, sound very faint indeed. However, 
these are only trifles in a considerable 
achievement by all concerned, for other¬ 
wise playing and recording leave nothing 
to be desired. 

tralia, November, 1966 


121 








EMPIRE-WORLD’S MOST PERFECT MONO-STEREO CARTRIDGE 

Manufactured in U S.A. Sole Agents for Australia—TRUE FIDELITY 



EMPIRE CARTRIDGE 888/888P/888PE 
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TECHNICAL SPECIFICATIONS 


SPECIAL FEATURES 


MODEL 

888 

888P 

888PE 

Frequency 

10-24,000* 

8-28,000* 

6-30,000* 

Response 

CPS. 

cps. 

cps. 

Output 

8.0 mv 

8.0 mv 

8.0 mv 

Voltage 

per channel 

per channel 

per channel 

Channel 

more than 

more than 

more than 

Separation 

30 OB 

30 DB 

30 DB 

Compliance 

10 x 10-« 

IS x 10 * 

20 x 10 » 


cm /dyne 

cm dyne 

cm /dyne 

Tracking 

’« to 6 

»a to 4 

’a to 3 

Force 

grams 

grams 

grams 

Stylus 

.7 mil 

.6 mil radius hand- 

.2 x .9 b -radial elliptical 


radius 

polished diamond 

hand-polished diamond 

Terminating 

47.000 

47,000 

47.000 

Impedance 

ohms 

ohms 

ohms 


* Dynamic capability to 40,000 cps. 


15 Degree Vertical Tracking Angle 

Exclusive Moving Magnetic Cone Stylus 

Fully compatible for stereo or mono 

Complete Freedom from hum pick-up 

Replaceable Stylus assembly 

Lowest dynamic mass 

Outstanding stereo channel separation 

Very low tracking force required 

No magnetic attraction to steel turntables 

Low needle talk 

Highest stylus compliance 



WORLD'S BEST AMPLIFIER 
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Sole agents tor Australia: 

TRUE FIDELITY — 23 Collins Street , 
MELBOURNE 
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vided for the higher output ceramic and crystal 
pickups. 

At its price the 221 represents a major break¬ 
through in high fidelity amplifiers. Never before 
has an amplifier of this quality, sensitivity and 
power incorporating all these facilities been 
available in this price range. 



TECHNICAL SPECIFICATION 

The specification refers to overall performance and this should be Treble Filter 

borne in mind when comparing figures with amplifiers and control 

units quoted separately. Input Sensitivity 

Power Output 10 watts push-pull per channel, R.M.S. 

Frequency Response 30-20.000 c.p.s. ± IdB. 

Power Response 35-20,000 c.p.s.— IdB. 

Harmonic Distortion Less than 0.5% at IK/cs measured at 8 watts Tape Recording 

output ± IdB. Valves & 

Hum and Noise 55dB below rated output. Semi-Conductors 

Negative Feedback l5dB. 

Output Impedance Alternative 4, 8, 16 ohms. Power 5upph£S 

Transient Response Rise time 6 micro-secs. 

Crosstalk Better than 40dB. . 

Channel Matching •£ IdB. Weight 


8 K/cs. with slope of I2db per octave above 
this frequency. 

Five pairs of stereo inputs as follows: 

Pickup I. Tape, Radio. 80mV at 2M ohms. 
Pickup 2 (magnetic pickups) 3.5mV at 50K. 
Tape Monitor 600mV at I00K. 

500mV output. Low impedance. 

4 x ECL86, 2 x ECC83, 2 x AC 107, 2 x OC7I 
2 x BY 114. 

AC 200-250 volts. Dual voltage (100-130, 
200-250 volts) to order. 
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Net. I4£ lbs, 6.6 kgs. Packed 19 lbs, 8.6 kgs. 


Balance Control 

Range of—lOdB each channel 

Dimensions 


Width. 

Treble Control 

- !5dB..— l2dB, at lOK/cs. 

Chassis 

ins. 

12#. 
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+ l2dB,—l2dB, at 70 c.p.s. 
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31.4. 

Loudness 
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bass and treble at low volume. 
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ins. 

cms. 

13#. 

34.0. 

Rumble Filter 

—6db at 35 c.p.s. increasing at lower frequen¬ 
cies. 

Cut-Out 

ins. 

cms. 

12#. 

30.8. 


Depth. 

10 #. 

26.9. 
II. 

27.9. 


Height. 

4J-. 

12 . 

5*. 

13.4. 

4 *. 

11.4. 


You need no technical or electrical knowledge to install Armstrong units. The interconnection is simplicity itself 
and a comprehensive manual, supplied with every unit, gives straightforward instructions for installation and operation. 

For the technically minded full servicing and circuit data are also given. 

TRUE FIDELITY C. PINCZEV/SKI 

For complete brochures on the Armstrong and Empire equipment and further information, write to: 

RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 

Wholesale and trade enquiries welcome 
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COPLAND—The Tender Land. Abridg¬ 
ed Opera. Joy Clements (Laurie); 
Claramae Turner (Ma Moss); Nor¬ 
man Treigle (Grandpa Moss); Rich¬ 
ard Cassily (Martin); Richard 
Fredericks (Top); Choral Art 
Society and New York Philhar¬ 
monic Orchestra, conducted by 
Aaron Copland. C.B.S. Stereo SBR 
35154. 

Although this is an abridged version, 
63 minutes of playing are to be had on 
this disc without any noticeable sacrifice 
of tone. At a guess, roughly 40 minutes 
have been cut from the complete opera. 
Some of the missing passages might 
have helped to clarify motives, or at 
any rate prepare one’s acceptance of 
those offered, but others were, I think, 
of little importance. However, there is 
no sense of incompleteness about the 
version offered here, although the cuts 
have weakened what was already one of 
the work’s weakest features, the libretto. 

This, according to the sleeve notes, 
was supplied by a “professional” but un¬ 
named painter who used the pseudonym 
of Horace Everett. His characters all 
come from stock and lack depth, but 
have the advantage of being immedi¬ 
ately recognisable as components of the 
American scene in the Middle West dur¬ 
ing the depression of the 1930s. 

Set on a small Middle West farm, its 
plot tells of a young girl who desires a 
fuller life than she finds there. She 
grasps at a promise of this when she 
falls swiftly in love with one or two 
“drifters” who are allowed to sleep at 
the farm for the night. Her young man, 
after reflection, decides it would be 
wrong to separate her from the safety 
of her home when all he had to offer 
was a life on the road, but after he has 
departed, leaving her desolate, she de¬ 
cides to set out on her own anyway. 

All this, of course, could fairly be 
described as American folklore, and Cop¬ 
land has provided it with music to suit. 
Some of it is commonplace, some mov¬ 
ingly lyrical. All is very expertly 
assembled. And since it was “conceived 
for workshops and colleges as well as 
for professional companies” (sleeve 
notes) its performance would not be be¬ 
yond quite modest means. Harmonically, 
much of it is warmer than you usually 
find in Copland’s work, though even at 
this temperature the climatic love duet is 
a little short of true passion. 

There is a Graduation Party in the 
good old musical tradition of such 
scenes, with small talk, dancing, 
choruses and such like devices that owe 
more than a little to Puccini’s “Girl Of 
The Golden West.” The opening bars of 
Side 2 have something of the mysterious 
charm of a Bartok nocturnal slow move¬ 
ment. At times the various vocal 
melodies remind one inevitably of Ger¬ 
shwin’s “Porgy and Bess,” while the 
opening to Act 3 pays tribute to the 
dawn scene in Britten’s “Peter Grimes.” 

But, all in all, it is a pleasant score, 
making only few demands on the listener 
with enough that is truly original to 
sustain interest throughout much of its 
short length. The fact that no libretto 
accompanies the disc is countered to a 
great extent by the admirable clarity of 
the diction of all the singers. No one 
should have any difficulty in following 
the simple story. The cast is generally 
excellent with Joy Clements outstanding 


as the young girl — fresh voiced, ex¬ 
pressive and truly pitched. The only less 
satisfactory contributor is Richard 
Cassilly as her lover, who often be¬ 
comes a little unsteady in tone. 

Copland himself conducts the New 
York Philharmonic admirably with 
scrupulous attention to balance and en¬ 
semble. But even under his impressive 
direction the opera seldom emerges 
from what I can only describe as a 
static pictorialism. It is difficult to 
imagine it winning any great popularity 
outside the United States. 

★ ★ 

SIBELIUS — Symphony No. 3 in C. 
Symphony No. 7 in C. Scottish 
National Orchestra, conducted by 
Alexander Gibson. Columbia Stereo 
SAX 3209. 

The music of Sibelius calls for strong¬ 
ly characteristic treatment that the Eng¬ 
lish acquired as long ago as the 1920s. 
This was perhaps due to the insistence 
of such leaders of English musical 
thought as Ernest Newman and Con¬ 
stant Lambert and the younger genera¬ 
tion’s tireless advocacy of his music. If, 
as in the case of Lambert, this was 
made at the expense of a fellow-com¬ 
poser as great as Stravinsky—well, we 
all make mistakes. And this particular 
one did Stravinsky no harm and made 
the music of a man born on the north¬ 
ern tip of Europe (music that otherwise 
might have been neglected) as well 
known in England as it was in his native 
Finland. 


20th CENTURY CLASSICS FOR 

STRINGS. 

Stravinsky—Concerto in D. 

Hindemith—Five Pieces for String 
Orchestra. 

Bartok—Divertimento for Strings, 
Festival Orchestra, conducted by 
Yehudi Menuhin. 

HMV Stereo OASD2255. 

Yehudi Menuhin and the Bath Fes¬ 
tival Orchestra are usually heard in 
baroque or classical compositions. On 
this disc they offer works of a later 
period just as efficiently and just as 
musically. In the Stravinsky item I 
should have thought the tone a trifle 
too lush for that composer’s middle 
period work had I not heard Stravinsky 
himself achieve an identical effect some 
four years ago when he conducted his 
ballet “Apollo” in the Hamburg Opera 
House with the Balanchine company 
dancing this “ballet blanche.” Stravin¬ 
sky, too, won playing of extreme 
warmth from his players, as Menuhin 
does here in the Concerto in D. 

But this tonal luxuriousness is not 
won at the expense of effective point¬ 
ing of the many broken rhythms nor 
does the exquisite clarity of the phras¬ 
ing suffer either. 

The concerto is 20 years old: the 
Hindemith work was written in 1926, 
at a time when the composer was mak¬ 
ing a reputation for himself by produc¬ 
ing what he called “Gebrauchmusik,” 
which may be loosely translated as 
“bread and butter music”—music writ¬ 
ten to order for everyday use. This 
practice was by no means new, as any¬ 
one with a knowledge of eighteenth cen¬ 
tury composers and the conditions 
under which they worked for their noble 
or ecclesiastical patrons will agree. 


Gibson and the Scottish Orchestra— 
which I have not heard since I can re¬ 
member—are well grounded in the true 
Sibelian tradition. Their playing keeps 
the music stark and spare and they are 
never betrayed into converting the 
warmer moments into what could be 
mistaken for Brahmsian luxuriance. 
(Leonard Bernstein, whom I heard con¬ 
duct the Sixth Symphony with the New 
York Philharmonic in New York last 
year, failed to avoid this trap.) Gibson’s 
tempos are steady without being rigid 
and a similar steadiness is evident in the 
dynamic nuancing, except, of course, 
where Sibelius’ climaxes blaze dazzing- 
ly out of the score. 

Everything is intense while at the 
same time avoiding any suggestion of 
the muscle-bound. All these features, 
combined with playing that is always 
accurate, and, in delicate passages, re- 
wardingly sensitive, should have added 
up to performances of quite outstanding 
merit. But one characteristic feature of 
the music is seldom in evidence — a 
virile cool tone in the strings and crackl¬ 
ing brass in the climaxes. It all sounds 
just the slightest bit too refined, and this 
to an extent that largely nullifies the 
superbly original quality of Sibelius’ 
scoring. 

These shortcomings are never obtru¬ 
sively apparent. But one has only to 
play the performances recorded some 12 
years ago by Anthony Collins for 
Decca. and now available on the cheap 
Ace of Clubs label, to spot the differ- 


I must admit that while I always ad¬ 
mire Hindemith’s very great technical 
skill, his music seldom speaks to me 
eloquently, even when it is as well play¬ 
ed as you hear it here. It all strikes me 
as much too cerebral and melodically 
below normal temperature. True you 
will hear tunes rather more ingratiat¬ 
ing than usual in the slow movements, 
offered with much skill and devotion. 
But in the faster ones Hindemith goes 
back to his old style of churning out 
bar after bar in a manner that might 
truly be described as “bread and but¬ 
ter.” 

After this exercise in mere ingenuity, 
Bartok’s Divertimento sounds quite fer¬ 
vently inspired. There is an air of folk 
music about the whole work, though 
most of the tunes are the original ideas 
of their creator. It dates from 1939, 
which means that it followed Bartok’s 
minor essay into serial style, the Violin 
Concerto. I mean by that, of course, it 
is the serial treatment of some of the 
bars and not the concerto itself that is 
a minor essay. 

The first and last movements of the 
Divertimento are made up for the most 
part of dance tunes played with the 
maximum of rhythmic bounce. I could 
have hoped, however, for just a spot 
more gipsy abandon in this very Hun¬ 
garian music. But I can find nothing 
but praise for the slow middle noctur¬ 
nal section, which builds into a noble 
melodic arch beautifully realised by 
Menuhin and his players. Menuhin was 
one of Bartok’s first eloquent advocates. 
I have an idea that his was the first re¬ 
cording of the Violin Concerto. His 
eloquence has not deserted him over the 
years. 
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ence. In this similar coupling the bite 
on the brass tone and in the strings in¬ 
tensifies Sibelius* orchestral colours, 
which, for the greater part of the works, 
are always kept as distinct as those in a 
Gauguin painting. Here are no hues but 
primary colours set down straight on to 
the canvas. 

Not surprisingly the sound on the old 
Decca cannot compare with the much 
more modem engineering you have on 
the new HMV. But it is still eminently 
acceptable, and though Gibson and his 
men offer very good Sibelius indeed, to 
me, Collins’ is to be preferred. 

★ * ★ 

MOZART—Serenade No. 13 in G (Eine 
Kleine Nachtmusik) (K.525). Sym¬ 
phony No. 25 in G Minor (K.183). 
HANDEL—Concerto Grosso, Op. 6, 
No. 4 in G. New Philharmonia 
Orchestra conducted by Otto 
Klemperer. Columbia Stereo SCX 
5252. 

For some time now a movement has 
been getting under weigh overseas to 
advocate the placing of the first violins 
on the left and the seconds on the right 
of the conductor during orchestral con¬ 
certs, especially when eighteenth and 
early nineteenth century music is played. 
The reason is, of course, that most com¬ 
posers at that period always had in 
mind the antiphonal effect possible if 
the violins were seated on different sides 
of the orchestra. By the way, such plac¬ 
ing was not mandatory even in the 
eighteenth century, though the practice 
was pretty general. 

Even as late as Wagner’s “Tristan and 
Isolda” the composer obviously had in 
mind antiphonal effects when writing, 
in the climax of the prelude, upward 
rushing string passages on the violins, 
first from one side of the orchestra, then 
from the other. Later composers tend¬ 
ed to write more homogeneously for the 
violins with the result that most con¬ 
ductors now seat firsts and seconds side 
by side, usually on their left. 

Klemperer is one of the few to follow 
the earlier practice and nowhere can the 
result be heard to better purpose than 
in the stereo version of this serenade, 
and. perhaps even more so, in the Han¬ 
del piece. His reading, too, is a flat con¬ 
tradiction of the widely held opinion 
that Klemperer is a heavy-handed con¬ 
ductor of Mozart. His playing here is 
always sinewy and firmly skeletoned, as 
it should be, but it often achieves a 
delicacy and charm that not even the 
late Bruno Walter could hav e excelled. 

I know of no more beguiling perform¬ 
ance of “Eine Kleine” nor of one that 
has been provided with a more suitable 
acoustic and general spread. 

The Handel, too, is full of good 
things, the playing sturdy but supple, the j 
tone quality that of the Philharmonia at 
its best. And to make up generous play¬ 
ing time, Mozart’s “little” G Minor 
Symphony (K.183) is thrown in as a 
fill. Highly recommended. 

★ ★ ★ 

BRITTEN—Sinfonietta for Chamber 
Orchestra. Opus 1. 

HINDEMITH—Octet. 

Played by the Vienna Octet. Decca 
Stereo SXL6208. 

When a composer is going, one day, 
to write something that will command 
universal attention, signs of originality 
are nearly always present in his earliest 
works. These often pay tribute to some 


(Continued on Page 174) 
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DOCUMENTARY RECORDS 


Reviewed by 

T. S. ELIOT: “The Family Reunion.” 
Produced for the Theatre Recording 
Society by Caedmon Records. 
TRS3u8M (Mono 6 Sides). 

“The Family Reunion” is a poetical 
drama set in a country house in the 
north of England, in which the course 
of action takes place in the one evening. 
The play has its parallel in the Greek 
drama, “Eumenides,” by Aeschylus. The 
hero, Harry, is a man haunted by a 
sense of guilt; he dwells in a shadowy 
and terrifying world, pursued by the 
furies (he actually sees them), until he 
returns home for the family reunion. 

Here the guilt is lifted from him by 
the revelation of the past—not his own 
past—-but that of his mother and father. 
His father’s desire to murder his mother 
has been projected into a belief that 
he himself has murdered his wife. The 
suffering of Harry and, to a lesser degree 
of Mary, the woman who had loved him 
unnoticed, and Agatha, an aunt who had 
loved and renounced his father, forms 
the core of the play. 

Harry’s mother, the somewhat larger 
than lif$ dowager, Lady Monchensey, 
tries to dominate all around her, includ¬ 
ing her son, but eventually fails, as she 
has failed in all her human relation¬ 
ships throughout her life. 

Invited along to join in the family 
reunion also are two aunts and two 
uncles who make inconsequential co 
versation; they are insensitive people 
who do not understand what is wrong 
with Harry, and have been torn reluct¬ 
antly from their clubs and vicarage tea 
parties to participate in the drama. 

Their voices are not easily distinguish¬ 
able from each other and this is in 
keeping with their essential sameness 
and conformity of thought, and also the 
fact that they act in the manner of the 
chorus in a Greek drama commenting 
on the course of events. On this record 
the Greek chorus comes across with a 
stunning effect which is both awesome 
and disturbing. (In stereo this would be 
even more marked.) 

This play has a direct relationship to 
T. S. Eliot’s other works both poetical 
and dramatic, i.e. “Murder in the Cathe¬ 
dral,” ‘The Cocktail Party” and “The 
Four Quartets.” 

Eliot himself supervised the casting 
of this recorded performance, which was 
completed the day before he died at 
the age of 76. In a way, then, this may 
be regarded as a definitive edition of 
how the author, who had a fine ear for 
the spoken word, thought the play 
should sound. Eliot, who was extremely 
self-critical, had doubts about some of 
the purely poetical passages. He felt that 
they were “too much like operatic 
arias,” but it is this very poetical quality 
which helps to hold the listener’s atten¬ 
tion. 

Paul Schofield, as Harry, who played 
the same role in the 1956 London stage 
production, captures every delicate 
nuance of Eliot’s writing and speaks as 
a man who feels every word that he 
speaks. Dame Sybil Thorndike, who also 
played in the London production, more 
than fulfils the demands of the role of 


Glen Menzies 

Lady Monchensey and there are two 
wonderfully sensitive performances by 
Dame Flora Robson, as Agatha, and 
Jill Bennett, as Mary. 

Side 1 of the set requires careful 
listening in order to pick up the threads 
of the proceeding drama but, after this, 
there is no difficulty in following the 
complexities of the play throughout its 
2i hours. Howard Saekler who directed 
the performance for the Theatre 
Recording Society, has realise the many 
dramatic possibilities of the play 
by making full use of modern recording 
techniques. Changes of studio acoustics 
and at other times close microphoning 
are used with great skill in helping to 
project this play’s many moods and 
meanings. 

‘The Family Reunion” is not likely 
to be performed very often in this 
country, so this recording is a more than 
valuable souvenir of what J. B. Priestley 
has called “Eliot’s finest play.” Although 
not a play for everyday, it is one to 
which we can return to find something 
new on each occasion. Drama Societies 
might well consider this kind of perform¬ 
ance as a reference point in the speak¬ 
ing of poetical dialogue. 

The three records are attractively 
packaged in a box album with a well 
produced booklet containing pictorial 
material, an essay on the dramatist by 
John Gassner and a lengthy excerpt 
from Eliot’s essay on “Poetry and 
Drama,” all of which helps towards a 
better appreciation and understanding of 
this drama. 

★ ★ ★ 

READINGS FROM C. J. DENNIS’ 
“A Book for Kids.” Reader John 
Clements. H.M.V. (Mono) Encore 
Series OELP9215. 

On the evidence of this selection of 
short poems and two long stories, “A 
Book for Kids” has lost very little of 
its original charm since it was first pub¬ 
lished in 1921. While he had no children 
of his own, Dennis, as a writer, moved 
easily in the world of children, with 
no tendency to write down. Indeed, the 
poems in this album are largely a cele¬ 
bration of the enjoyment of life as a 
child might see it, i.e., “Our Street,” 
“The Circus,” ‘The Tram Man.” I 
quote:— 

“I’d like to be a Tram Man and ride 
about all day, 

Calling out fares please in quite a 
’ficious way. 

With pockets full of pennies, which 
I’d make the people pay. 

But on the hottest days I’d take my 
tram down to the bay . . .” 

Three of the poems reflect Dennis* 
love of picturesque words, “Cuppacuma- 
longa,” “Woolloomooloo,” “The Trianti- 
wontigongolope.” The more picturesque 
they were, the better he liked them and, 
with considerable verbal dexterity, he 
Wove them into this light-hearted poetry. 

For the last 25 years of his life, 
C. J. Dennis spent most of his time at 
‘Toolangi,” his home in Victoria. Set 
amid tall trees, filled with the sounds 
of birds, “Toolangi” was the perfect 


place for a man who loved the sights 
and sounds of nature. This is reflected 
in the story, “The Little Red House,” 
which is written in the form of a dia¬ 
logue between a noble, century-old gum 
tree and the small house which is the 
home of a tinker and his wife. This 
touchingly told story has its exciting 
moments, too, particularly during the 
graphic description of a storm when the 
great tree nearly falls on the little red 
house, now temporarily deserted by its 
human inhabitants. 

The other story, “The Boy Who Rode 
Into The Sunset,” is not quite so much 
a tale of nature as a story from the 
world of the fantastic imagination—a 
fairy tale world. It tells what happens 
when a small boy who wonders what 
is beyond the distant horizon actually 
is given the opportunity to find out. 

The reader on this album, John 
Clements, seems to me to tread a well- 
judged path between a little characterisa¬ 
tion and a mostly straightforward read¬ 
ing, an approach which most children 
seem to appreciate. Mr Clements emerges 
from these readings as a pleasant 
personality rather like a favourite uncle 
who has dropped in to read a bedtime 
story. 

Music and sound effects are used dis¬ 
creetly to add to the atmosphere of the 
stories and help in sustaining interest. 
The record is in an attractive envelope 
and, with Christmas not so far away, 
this is worth considering as a suitable 
present for a wide range of young lis¬ 
teners, who would enjoy these stories 
by one of Australia’s most distinctive 
writers. □ 
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Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Distributors: E. W. Cornelias Pty. Ltd., 
166 Montagu St., Sth. Melbourne, Vic. 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 


Based on the R. & H. Paymaster 106 and 



101 Amplifiers with these added features:- 

• Loudness control giving bass boost at low volume. 

• Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 

• Calibrated dial available for all states showing main 
stations in larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning indicator giving accurate 
tuning with ease. • Two channel tone control stage with separate bass and treble controls. • Input facilities with 
switching for pick-up and stereo or mono tape recorder for record or play back. • Chassis is plated and mounted in 
attractive and durable metal case finished in grey with control panel in black and silver with matching knobs. • 
Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7. 6N8, EM84 and 2,210 diodes. Dimensions 15*” x 51” x 11”. 


106 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented 

output transformers giving a frequency response of 20 
to 30,000 cycles. $ 115.50 (£ 57 / 15 /-) 

106 AMPLIFIER WITH GARRARD CHANGER 

and Hi-Fi Speakers 

Type 3000 changer fitted with 9th Sonatone ceramic cart¬ 
ridge and diamond stylus and two Magnavox 8WR or Rola 
8CM. 8in Hi-Fi speakers. 

$ 160.00 (£ 80 ) might 


101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 387 grain oriented 

output transformers giving a frequency response of 20 
to 30,000 cycles. $ 119.50 ( £ 59/1 5 / 0 ) 

101 AMPLIFIER WITH GARRARD CHANGER 

and Hi-Fi Speakers 

Type AT6 changer fitted with Sonatone 9TA ceramic cart¬ 
ridge and diamond stylus and two Rola 12PX 12in speakers 
or two Philips 9710 dual cone Hi-Fi 8in speakers 

iXTHA $ 190.00 (£ 95 / 0 / 0 ) 


NEW AMPLIFIERS AND TUNERS BASED 
ON THE PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 

$ 79.50 (£ 39 / 15 /-) 

FREIGHT EXTRA 


107 AMPLIFIER 

• Output 5 watts 
per channel (10 
watts). Ferguson 
output transformers 
with a response of 
30 to 20,000 cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12AT7, 2—-6BQ5, 

and 6CA4 rectifier. 



io © o!© © m 


106 AMPLIFIER AND 
TUNER 

$ 104.00 (£ 52 ) 

FREIGHT EXTRA 


mm 


SPECIFICATIONS COMMON TO BOTH UNITS 
Inbuilt high-gain tuner with a frequency coverage of 530 to 1,600KC. 

Two-channel tone control stage with separate bass and treble controls. 

Switching facilities for pick-up and stereo or mono tape recorder for record 
or play-back. 

Loudness control giving bass boost at low volume. 

Chassis plated and mounted in attractive metal case finished in grey with 
control panel in silver and black with matching knobs and switches. 

Dimensions: 13*in x 5*in x 11 in. 

Fully guaranteed. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N. S. W. PHONE 71-2145 


106 AMPLIFIER 

• Output 8 watts 
per channel (16 
watts). Ferguson 
oriented grain out¬ 
put transformers 
with a response of 
20 to 30,000 cycles. 
4 EM84 tuning in¬ 
dicator. 

• Valves used: 

6AN7, 6N8, 12AU7 
or 12AX7, 2— 

6GW8 and 2— 
OA210 rectifiers. 
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NEW All TRANSISTOR STEREO AMPLIFIER 
IIL TIMA TE IN DESIGN-LONG DEPENDABILITY 


MODEL 
C 2 0 0 



$110.00 

(£55/0/0) 

Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,000 cycles ± ldb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner 150mv. 
EQUALIZER: Mag. RIAA, Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s ± 12db. Treble 10kc/s±12db. 

LOUDNESS CONTROL: 50c/s + 12db. 

RUMBLE FILTER: 50c/ s - 8db. 

DIMENSIONS: 13 3/8in wide, 4 l/8in high by lOin deep. 

PROVISION FOR STEREO HEADPHONES WITH SPEAKER - HEADPHONE SWITCH. 
MOUNTED IN OILED WALNUT TIMBER CABINET 


NEW ALL-TRANSISTOR A M. TUNER WITH PRE-AMPLIFIER 

Suitable for use with all valve or transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. Bandwidth 8.5 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10$in x 6in x 3iin. 
Output variable from 150mv to 1.3 volt. 

$39.00 (£ 19 / 10 /-) Post and packing: N.S.W. 15/. 


NEW "NYTONE" SOLID STATE HI-FI STEREO AMPLIFIER 



SPECIFICATIONS 

OUTPUT POWER: 6 watts, 3W + 3W. 

FREQUENCY RESPONSE: 50 to 15,000 
cycles. 

OUTPUT IMPEDANCE: 4 to 16 ohms. 
TRANSISTORS: 10 transistors plus 2 diodes. 
SELECTOR: Tuner or phono. 

MODEL STR700 $40 




CABINET 
DIMENSIONS 
II" x 12" x 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $1.50, Interstate $2.50 

Complete kit of parts lcs* Cabinet but 
including Speakers, Inductance, Condenser, 
Resistor. Innabond and Speaker Silk. 

$17.50 each 

Available 744 or 15 ohm impedance. 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

As featured in "Mullard Outlook," 

April, 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available in 744 or 15 ohm Impedance. 

$27 (£13/10/-) each 

Post and packing: N.S.W. $1.50, Interstate $2.50 



CABINET 
DIMENSIONS 
Min x Bin x Bin 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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For lovers of fine music... an unequalled 
record offer from Reader’s Digest. 



The c RQmantic 

JsQchmaninqff 


. . . the complete Piano Concertos of the most 
fascinating composer of modern times in this 
superb set of four 12" long playing records. 


To bring you this magnificent music Reader’s Digest and RCA commissioned 
the services of brilliant American concert pianist, Earl Wild and inter¬ 
nationally famed conductor Jascha Horenstein. These men, both of them 
acknowledged interpreters of Rachmaninoff’s music, joined forces with the 
world-renowned Royal Philharmonic Orchestra to produce performances of 
unforgettable beauty! 


HERE IS A MUSICAL FEAST THAT WILL THRILL AND DELIGHT YOU! 


Piano Concerto No, L: The youthful Rachmaninoff 
displayed here his astonishing power over music ... a 
power which was to grow and mellow with time. 

Piano Concerto No. 2: This, the most popular of all 
his works, has a profusion of beautiful melodies. 
Piano Concerto No. 3: This complex work has always 
been a challenge to both conductor and pianist. In this 
version, Jascha Horenstein and Earl Wild demonstrate 
their dazzling skills. 

Piano Concerto No. 4: The most mature and profound 
of all his concertos. 


These exciting and beautiful concertos are accompanied 
by two other famous masterpieces by Rachmaninoff: 

Rhapsody on a Theme of Paganini and the exquisite 
tone poem, Isle of the Dead. 

IF THIS SET WERE AVAILABLE IN YOUR 
RECORD STORE IT WOULD COST $23.00, 

BUT NOW IT CAN BE (Ml QQ 
YOURS FOR ONLY . . . ^>1 

(payable in 3 easy instalments) 

SEND NO MONEY NOW! 


■i 

i 

i 


The Reader’s Digest Assoc., Pty. Ltd., 
Box 65, G.P.O., Sydney 

Yes, I accept your offer.* Please send me a set of 
“The Romantic Rachmaninoff’’ for 10 days free trial. 


□ Tick (*") here for STEREO 


NAME 


(PLEASE PRINT) 


ADDRESS 


L_. 
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.. STATE . 

I understand this places me under no obligation and if 
not satisfied I may return the set and owe nothing. P23- 

ELECTRQNICS Australia, November, 1966 
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EL* 


You are invited to play this set for 10 
days FREE before deciding to buy. 
Simply fill in the coupon below and 
mail it today. After you have enjoyed 
your free audition you may then pay 
for the set in 3 INTEREST-FREE 
monthly instalments. 
















VARIETY FARE 

★ “ELECTRONICS Australia” 

★ Staff Review Panel 


Devotional 


A professional singer until 1948, he now 
devotes his talents exclusively to Gospel 
music. 


THE COVENANT GOSPELAIRES. 
Vocal, with Charles Magnuson at 
piano, Paul Mickelson, organ. 
Stereo, Supreme S-203. (Supreme 
Productions Ltd., Box 15, Foots- 
cray, Vic.) 

Interest: Gospel quartet. 
Performance: Thoroughly enjoyable. 
Quality: Full and clean. 

Stereo: Good separation. 

This is a record which I thoroughly 
enjoyed and which I think you’ll enjoy, 
too. The Gospelaires are good, though 
not in the sense that every note is 
ascetically in place; they are simply very 
human and very listenable. 


HYMNS EVERLASTING. The Pete 
King Chorale. Stereo, Dot (Festival) 
SZL-931,977. Also available in 
Mono ZL-31,977. 

Interest: Traditional hymns. 
Performance: Good. 

Quality: Good. 

Stereo: Normal. 

A graduate of the Cincinnati Con¬ 
servatory and a product of the big-time 
radio era with the A1 Goodman Orches¬ 
tra, Pete King has had wide Experience 
as composer, arranger and coi/ductor for 
radio, records, television and motion 
pictures. This has taken in all types of 
music, often in association with the 
famous stars of the various media. 

Here, with chorale, he turns his 
attention to famous and traditional 
hymns of the Church. His arrangements 
are built primarily on the conventional 
harmonies, sung with a mimimum of 
instrumental backing but embellished by 
super-imposed counter melodies and 
variations in tempo. 

Overall, the presentation is reverent 
and tasteful, although, here and there, 
on side 1, I would have been happier 
without the soprano descant. This may 
be a personal reaction, however, and in 
other respects, the discipline and har¬ 
mony is impeccable. In fact, the presen¬ 
tation and arrangements should be of 
special interest to those involved in 
church choirs of the more ambitious 
kind. 

The hymns: Holy, Holy, Holy—Rock 
of Ages—All Hail, The Power—I Love 
To Tell The Story—Whispering Hope— 
Onward, Christian Soldiers—Stand Up 
Jesus—Just As 1 Am—What A Friend 
We Have In Jesus — Come Thou 
Almighty King—Faith of Our Fathers— 
Now The Day Is Over. 

The surface of the review disc ex¬ 
hibited a trace of high frequency 

“prickle” but the quality and balance 

were otherwise excellent. (W.N.W.) 

★ ★ ★ 


For the most part, the titles are well 
known but Alan McGill sings them so 
much better than most, that they take 
on a new quality: Some Golden Day¬ 
break — Still Sweeter Everyday — I’d 
Rather Have Jesus—I Found The 
Answer—Face To Face—Show A Little 
Love—Each Step Of The Way—Sweet 
Hour Of Prayer—His Eye Is On The 
Sparrow—I Walk The Glory Road. 

“He Will Walk Through The Valley 
With You” is mentioned in the notes as 
a first-ever recording but the one that 
took my fancy, and a new one to me is 
“He’s Been There All The Time.” 

Technically the quality is right up to 
standard but the stereo counts for less 
than normal, mainly because Alan 
McGill dominates for most of the time 
from a firmly defined central position. 
But, as I said, with a voice like his, he 
can afford to! 

One I can thoroughly recommend. 
(W.N.W.) 


Much of the credit, I feel, belongs to 
Charles Magnuson, arranger and pianist, 
and to Paul Mickelson, producer and 
organist. One provides embellishment at 
the piano, the other a solid foundation 
of organ bass. 

The Gospelaires, incidentally, are 
dedicated laymen who have been singing 
together since 1952 and who now feature 
regular U.S. network Gospel sessions. 
Dave Boldt works for an electronics firm, 
Mel Anderson is a construction foreman. 
Evert Anderson is an elementary school 
principal and Bob Swanson a business 
man. 

The titles: Heaven Came Down—How 
Rich Am I—He Set Me Free—Thou 
Wilt Keep Him In Perfect Peace—Sunset 
Is Coming, The Sunrise We’ll See—His 
Name Is Wonderful—He, The Pearly 
Gates Will Open— Brighten The 
Corner—I Believe In Miracles—Yes, He 
Did—I’m Moving Up Home Some Day— 
There Is No Greater Love. 

A record I recommend. (W.N.W.) 


Instrumental, Vocal & Humour 


EL AMOR BRUJO and EL RETABLO 
DE MAESE PEDRO (Manuel de 
Falla). First item played by 
L’Orchestre de la Suisse Roinande 
conducted by Ernest Ansermet. 
Second item played by the National 
Orchestra of Spain conducted by 
Ataulfo Argenta. Ace of Diamonds 
(E.M.I.), stereo SDD 134. Also 
available in mono. 

Interest: Spanish ballet and operatic 
works. 

Performances Definitive. 

Quality: Very good. 

Stereo: Normal spread. 

This version of de Falla’s ballet by 
the Suisse Romande conducted by Ernest 
Ansermet has always been highly re¬ 
garded. It is, incidentally, the third time 
it has been issued; originally it appeared 
as a Decca release, then as a World 


Record Club disc, and now it has turn¬ 
ed up under the “Ace of Diamonds” 
label. 

Ansermet certainly brings out the 
sensuality and passion of this fiery 
music. Even the “Ritual Fire Dance,” 
which I have never learned to like in its 
“concert hall” performances, takes on a 
new quality under Ansermet’s baton. If 
you have not yet acquired this work in 
an alternative version, this one has much 
to recommend it, and it has the added 
advantage of being an economy priced 
label. 

The “opera in miniature” on the re¬ 
verse side is a curious work, and al¬ 
though it contains some fine music, it 
has never been popular. I believe this 
is due to the long periods of recitative 
which are used to describe the action of 
the puppet play. It never seems to occur 


SOME GOLDEN DAYBREAK. Favour- 
Res New and Old, sung by Alan 
McGill. Accompanied by the Ralph 
Carmichael Orchestra. Stereo, Sacred 
LPS 6005. (Gospel Film Ministry.) 

Interest: Fine Gospel baritone. 
Performance: Outstanding. 

Quality: Excellent. 

Stereo: Not extensively exploited. 

I have commented before on Alan 
McGill’s fine baritone voice. He is one 
of those relatively rare singers who can 
afford to stand close-up on mic., with 
support relegated well to the background. 
His diction is good, he never wanders off 
pitch, he never sounds strained and his 
production remains smooth and steady. 


w 


WE 

SPECIALISE 

IN 



TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE. 51-4453. 


TOUGH 

Positronics range 
of unbreakable 

aluminium knobs stands alone 
where ruggedness is essential. 

Distributed by 

Acme Engineering Co. Ply. Ltd. 

132 Burwood Road, Burwood, Victoria. 
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DISC-RECORD STUDIOS 

Come now to DISC-RECORD STUDIOS’ NEW Ultra-Modern Centre at 
Shop 20, Southside Plaza, Prince’s Highway, Rockdale. N.S.W. (New extended 
trading hours 9.30 a.m. till 5.45 p.m. Monday to Saturday.) Phones 58-8958 
and 599-1821. 

PLEASE NOTE: All activities have now been transferred from Willison Road, 
Carlton. 


FISHER EQUIPMENT IS FOR PERSONS WHO CAN AFFORD THE BEST 



ELAC TURNTABLES 



The Fisher XP-5/XP-6 Ultracompact/ 
3-Way Free-Piston Loudspeaker 
System 



The Fisher X-100-A 40-Watt Stereo 
Control-Amplifier 


INTRODUCING Sydney's Firs! 
Pre recorded Tape Bar 

STEREO or MONO TAPES 

Yes, you can select from a large 
selection and you can hear by head¬ 
phone. 

Now Available! Australian made Pre- 
Recorder Tapes, Stereo or Mono. 


BUYING A TAPE RECORDER! 

Then come see us and we have a 
complete range of 2 track, 4 track 
stereo and mono tape recorders. We 
sell at best prices. Disc-Record 
Studios is the Home of After Sale 
Service. 


You will find the largest range of 
accessories for your Hi-Fi and tape 
recorder such as Microphones, Cart¬ 
ridges, Plug and Sockets, Leads, etc. 

In fact you name, we should have it. 


HEAR FISHER Amplifiers, Speakers, 
ELAC turntables, Brennell Tape 
Decks in your home through DISC- 
RECORD STUDIOS’ EXCLUSIVE 
home demo. Service. Just phone, 
write or call DISC-RECORD 
STUDIOS NOW. 


SYDNEY'S BEST REPAIR SERVICE 

For your Hi-Fi Equipment, Radios, 
Tape-Recorders, P.A., in fact any¬ 
thing Audio. Free pick-up within five 
miles. 

All work covered by guarantee. 


OFFICIAL AGENTS: 


I! DISC-RECORD STUDIOS |; 

i! ANNOUNCE SPECIAL SERVICES 
AVAILABLE TO YOU 

!| These include: The Mobile Studio;; 
^Recordings of Weddings, Business;! 
;» Conventions, School Concerts,;! 
<! Church Recordings, bands, etc.!; 
!; These can be produced on Tape,!; 
!| Direct Playback, or Pressed Disc.;; 

;! ENQUIRE AT ANY OFFICIAL < 1 
<! AGENCIES. TAPE TO DISC. :; 
j! ALSO LEAVE YOUR TAPES. !’ 

;! WE SELL ;! 

!; OKI — DUAL — STAR — ELAC!! 
|! — SONY — AKAl — BASF — !| 
! WATTS — NIKKO — SHURE —!! 
;! FISHER — INSTROL — GOLD-;! 

RING — PEERLESS — LAB-;! 

! I CRAFT — SONOCOLOR —I; 
!| HANIMEX — MAGNECORD — j; 

! BRENNELL PRODUCTS. 


Make your own records out of your 
best tape, using our tape-to-disc ser¬ 
vice of Disc-Record studios. 


SIZE 

R.P.M. 

Max. Time 

$ 

7in 

45/33.1/3 

12 mins. 

4.00 

lOin 

33.1/3 

15 mins. 

6.00 

12in 

33.1/3 

44 mins. 

8.00 


Mall order clients send remittance, plus 50c 
Post., Pack., Insurance, to Box 77, Rockdale, 
N.S.W . 


Or leave your tapes at your nearest 
agent. (Listed below.) 


LOOK! 

PRE-RECORDED TAPES 


JOIN OUR CLUB and you will save $ 
and you will have the best selection of 
PRE-RECORDED Stereo/Mono Tapes in Aus¬ 
tralia to select from. Over 36 labels, which 
includes COMMAND, LONDON, KAPP EPIC, 
CAPITOL, ANGLE, IMPULSE, RCA, 
CAMDEN W.B., A.B.C., PARAMOUNT. 

20TH CENTURY FOX, etc. 

Over 10.000 tiltes to be offered in the next 
12 months. 

OTHER BENEFITS INCLUDE: Monthly 
Magazine, Special Concession on the buying 
of all your Tape Recorders, Hi-Fi Equipment, 
etc., also first Release News of Pre-recorded 
Tapes. 

Write now or call at 


SONIC PRE-RECORDED TAPE 
SERVICE 

P.O. BOX 162, ROCKDALE, N.S.W. 
PHONE 58-8958. 

SHOP 20, SOUTHSIDE PLAZA, 
ROCKDALE, N.S.W. 


HOW MUCH ARE YOU SPENDING ON 
YOUR STEREO HI-FI SYSTEM! 

$200 or $2,000. See us. There must 
be something to suit you. On show 
this month are Dual. Fisher, Star, 
Peerless, Labcraft, and many more 
products. Ask about our unit buy 
offers. 


Dad, bring the whole family shop¬ 
ping. Mum and the kids can shop at 
Mark Foys, go Ten-Pin Bowling, etc., 
while you select your equipment. 

No trouble parking either. Parking 
for 500 cars on the spot. 


MAGNACORD SALES & SERVICES, 210 Clarence St., SYDNEY, N.S.W. ALDERSON CAMERA STORES, 
Cnr. King St. and Prince’s Highway, Rockdale, N.S.W. Shop 6, Newtown Building, Kingsway, Caringbah, N.S.W. 
BRADMAN MUSIC STUDIOS, 579 Prince’s Highway, Rockdale, N.S.W. HIGHLAND STUDIOS, 117 George 
Street, Liverpool. N.S.W. RECORDING SERVICES, 31B Atcheson Street, Wollongong, N.S.W. WILSONS 
RECORD BAR, 90 Crown Street, Wollongong, N.S.W. ROLLAND GRIVES, 162 Victoria Street, Kingswood, 
N.S.W. R. J. EASDEN, 16 Hall Street, Victoria. M. & R. ELECTRONICS, 309 Anthill Street, Watson, A.C.T. 
MEECO, Smith Street, Narracoorte, S.A. TRANSERVE, 445 Murray Street, PERTH, W.A. 
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120 GREATEST SONG HITS FROM 
BROADWAY. Ten-Record boxed set. 
Stereo, Reader’s Digest, RCA Dyna- 
groove. Also available in Mono. 

Interest: Broadway song hits. 
Performance: Consistently excellent. 
Quality: Excellent. 

Stereo: Excellent again. 


The current emphasis by teenagers 
on their guitars and “pop” vocals has 
served to range in strong emphasis 
the tuneful melodies that have flow¬ 
ed from the Broadway stage during 
the past 40 or more years. Who 
among us doesn’t have nostalgic 
memories of at least some of these 
romantic tunes? 

In this 10-record set. “Reader’s 
Digest” have collected 120 of them 
picked out of 80 or more shows, 
some very well known, others al¬ 
most forgotten. Needless to say, they 
are too numerous even to begin to 
list. 

Thei songs are arranged in 
sequence (and musically) so that they 
can be played in tandem on a record 
changer in which case, we are 
assured, they will provide six and a 
half hours of pleasant background 
music. However, all the numbers are 
separated into tracks, identified on 
the labels, identified on the jackets 
and cross-indexed in a separate fold¬ 
er. Browsing is therefore made easy 
and, if you want to pick out num¬ 
bers and “turn up the wicks” the 
performances are well worth it. 

The program is provided by a 
variety of orchestras under Hill 


Bowen, Wally Stott, Robert Mandell, 
Roland Shaw, Lee Roberts, Ronnie 
Ogden, Ken Thorpe. Alan Roper, 
Johnny Douglas, to quote a few of 
the names on the labels. And there’s 
a similar array of vocalists and 
chorales. Fortunately, the result is 
variety, not confusion. 

Technically the sound is first rate, 
with absolutely no surface noise and 
with excellent stereo spread and de¬ 
finition. Only in two or three spots 
could I pick any trace of “fuzz” in 
the 50 or so tracks which I sampled. 

The packaging is a considerable 
improvement, to my mind, over the 
“book style” albums used for some 
of the earlier collections. Each disc 
has its own separate jacket, complete 
with notes, easily withdrawn from 
the box for inspection by individual 
listeners. 

The review set came complete, by 
the way, with an extra “bonus” LP 
—“Broadway Show Stoppers.” In 
everv sense a companion disc to the 
other 10, it adds to the already out¬ 
standing value. (W.N.W.) 


record companies that a translation 
: the Spanish would at least allow 
e listener to follow what is going on 
iring the bouts of “talking.” 

The title “El Retablo de Maese Pedro” 
translated “Master Peter’s Puppet 
low,” based on the famous incident in 
Don Quixote” when the knight causes 
taos by attempting to rescue the fair 
unsel and her lover from pursuing 
loors, although they are only puppets. 

you want this particular work, you 
e not likely to find a better version, 
he orchestra and singers are excellent, 
id the sound quality is very good, too. 
I.A.T.) 

★ ★ ★ 

HE WONDERFUL WALTZES OF 
TCHAIKOWSKY. Morton Gould 
conducting the Chicago Symphony 
Orchestra. RCA Dynagroove, Stereo 
LSC-2890. 

Interest: Popular Tohaikowsky. 
Performance: Rousing. 

Quality: Excellent. 

Stereo: Good even spread. 

One does not usually associate 
chaikowsky, with his reputed morbid 
;ndencies, with the gaiety of the waltz, 
et these eight waltzes extracted from 
is various full-scale works (and not, 
icidentally, written for social use, as 
ere many waltzes of the Viennese 
Dmposers) show that he was quite cap- 
ble of evoking the excitement and 
ustle of the ballroom when occasion 
emanded, in the process creating some 
f his finest melodies. 

Morton Gould and the Chicago Sym¬ 


phony Orchestra give these works a rous¬ 
ing performance and, if Tchaikowsky is 
your cup of tea, this disc is worth a 
trial. 

Sleeping Beauty Waltz—Waltz from 
“Serenade for Strings” — Waltz of the 
Flowers. Waltz Finale and Apotheosis 
from ‘The Nutcracker”—Valse Bluette 
and Waltz of the Swans from “Swan 
Lake” — Waltz from Eugene Onegin. 
(H.A.T.) 

★ ★ ★ 

FROM EUROPE WITH LOVE. Featur. 
ing Emile Belcourt, Roberto Car- 
dinale, Julie Dawn and Janie Mar- 
den with the Europeans and Bobby 
Richards and his orchestra. World 
Record Club, stereo ST/4079. 
Interest: Famous Continental songs. 
Performance: First class. 

Quality: Excellent. 

Stereo: Restricted spread. 

I have heard the currently popular 
song, “What Now My Love” on numer¬ 
ous occasions, sung in English, but it 
has never particularly appealed to me. 
As sung in French by Emile Belcourt 
here I enjoyed it immensely, and what 
I had previously thought to be a rather 
lifeless dirge seemed here to be vibrant 
with life and passion. Another very 
enjoyable number is “Mi’Lord” sung by 
Julie Dawn with impeccable accent. 
However, I only mention these two 
songs because they had particular ap¬ 
peal to me; in fact, I also enjoyed all 
the other songs. 

All the 11 songs presented here are 
by French and Italian composers, and 


all have spread their fame throughout 
the world — in some cases known to 
English-speaking people only in the in¬ 
ferior translations. Here they are all 
sung in the original language in spark¬ 
ling arrangements which, to my mind 
anyway, give them greatly increased 
stature. The singers are all very good, 
too. 

In all, the album is well conceived 
and splendidly executed. The sound 
quality is excellent, although the stereo 
spread is very restricted. (In fact, I 
looked at the label to make sure it was 
a stereo record at one stage.) 

The titles: Quando, Quando—Non Ho 
L’Eta Per Amarti—Et Maintenant—Je 
Ne Regrette Rien—II Nostro Concerto 
—Mi’Lord — Volare — A1 Di La—La 
Novia—Jamais le Dimanche—Roman- 
tica. (H.A.T.) 

★ ★ ★ 

DANCING WITH TENOR SAX. 
Satoru Oda and his Group. Festival, 
Stereo SFL-931,973. Also available 
in Mono, FL131,973. 

Interest: Dance music, strict tempo. 
Performance: Good. 

Quality: Excellent. 

Stereo: Excellent spread. 

This disc arrived at the same time 
as the “Los Indios” disc reviewed last 


TRANSISTOR REPAIRS 

Repair service to all Japanese, 
American, English & Australian 
Transistor radios, also TV, com¬ 
munication receivers & Audio 
amplifiers. Spare Parts & Test 
Equipment available. 

CUSTOM BUILT GUITAR AMPLIFIERS 

See our showroom at 4-6 Taylor 
Street, Taylor Square, DARLING- 
HURST, N.S.W., opp. Sydney Service 
Stn. in Flinders Street. 

DEITRON ELECTRONICS 

Service Dept. 

Telephone: 31-5430 


F SERIES SSB EQUIPMENT 

Quality gear for the 
Radio Amateur 

FR-100B, SSB, CW, AM Receiver. 
FL-200B, SSB, CW, AM Trans. 
FL-1000. Linear Amplifier. 

FL-50, Crystal Filter Transmitter. 
FV-50 VFO. 

FR-50 Receiver. 

FT-100 Transceiver. 

FF-30DX, 3 Section L/P Filter. 
FC-6 and FC-2. VHF Converters. 
SP-100. Matching Speaker. 
Obtainable from Sole Australian 

Agents: 

BAIL ELECTRONIC SERVICES, 
60 Shannon Street, Box Hill, 
Melbourne. Tel.: 89-2213. 
N.S.W. REP.: 

MOSMAN RADIO SERVICE, 

11 Ruby Street, Mosman. 

Tel.: 96-5342. 
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CNR. BROADWAY 
<Opp. Grace Broi.) 

211-4224, 211-4244, 211 4213 


Phone 


MAKE YOUR OWN FROM AN INSTROL KIT 


We eater for all "Playmaster" designs front "ELECTRONICS Australia." Our kits contain ALL 
best quality components, precisely to specification. 


STEREOPHONIC HI-FI AMPLIFIER 
plus TAPE RECORDER combined 

AS A HI-FI STEREO AMPLIFIER . . . 

Freq. response 20-20,000 cps. Separate treble and bass, giving boost and cut (+12 Db. —14 Db.). 10W music 
power per channel. (6W RMS per channel). Input for mic and ceramic P.U. Output impedance 7-15 ohms. 

AS A STEREO MONO TAPE RECORDER 


• 3 speeds. 

• Response 35-18,000 c.p.s. 

• Separate treble and bass. 

• Push-button operation. 

• Wow, flutter less than .15%. 


• 7in spools. 

• Beautifully styled timber cabinet. 

• Meter level indicator. 

• Position for 3rd head. 

• Monitoring through speakers. 


Model TR9 Stereo 

PRICE $216.00 Price includes two dynamic mics, tape and spool. 

Fully transistorised, transformerless output. Two built-in speakers. Price with two bookshelf speakers is $268.00. 
Garrard changer fitted with ceramic cartridge in matching portable cabinet, $57.00. Call in and hear, before 
you decide to buy anything else. 

MODEL TR9 MONO 2 Track $149.00 4 Track $157.00 

CLASSIC TAPE RECORDERS 

SALES and SERVICE, 93 B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 

Telephone 79-2678 


MICROPHONE CATALOGUE. Just printed 
— our new free microphone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
includes types suitable for P.A. work, 
tape recording, stage work, etc. Send 
tor your free copy. 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


INSTROL & OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mest “ELECTRONICS Australia” (and 
“R. TV & H.“) circuits. All best quality 
brands such as Ferguson, Ducon, Philips, 
Soldering Irons by Scope, Robihson and 
Adcoia, Hi-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 
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TRANSISTORISED IGNITION 

<“R. TV & H.“ March. 1964) 

Kit of parts. 

Rofo Coil 6v cr 12v. 

Postage 50c. 


$32.85 

$10.70 


No. 114 Tuner with RF Stage and Magic 
Eye 

Kit of Parts . $47.00 

Built and Tested. $71.80 


jTZSSI Q, 

: • • • • # \* 
* * • • * 


INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. 

Built and tested. 


$96.50 

$117.30 


No. Ill NEW PROGRAM 
TUNER (with Magic Eye) 

Kit of parts. 

Built and tested. 


No. 108 STEREOGRAM 


SOURCE 


$39.00 

$53.00 


NO. 4 STEREO AMPLIFIER 

Kit of Parts. 

Built and tested. 


$73.00 

$93.80 


Kit of carts . . 
Built and Tested 


$69.80 

$90.50 


No. 110 TAPE AMPLIFIER 

Kit of parts only 

Tape Amp Unit. 

Adaptor Power Unit . . . 


$63.00 

$31.50 

































CLASSIC ORGAN 


THE CATHEDRAL BACH: Edouard Commette at the organ of the 

Cathedral of St. Jean de Lyon. World Record Club 12in stereo, 

ST-4070. 

Interest: Classic Organ. Recording: Excellent. 

Performance: Full of grace. Stereo: Smooth, subtle. 

An immensely enjoyable recording of major Bach organ works from 
the undisputed doyen of French organists, the 83-year-old Edouard 
Commette. And, as one would fully expect, he is playing the organ 
at which he has played officially for the past 62 years—that of the Cathe¬ 
dral of St. Jean de Lyon. 

I write that the recording is immensely enjoyable not simply because 
it is of Bach organ music (although I must confess an initial bias in this 
direction!), but because M. Commette plays with a grace and elegance 
which must surely rank this performance high among other recordings of 
these works. To my mind, his playing here is far better than that of 
the others of his discs in my collection; a credit to his age and a testa¬ 
ment to his experience and ability. In particular, he seem s to have out¬ 
lived a past tendency toward over-registration, achieving now a remark¬ 
able clarity and tonal balance. 

For those unfamiliar with the organ of St. Jean de Lyon, it is a 
three-manual instrument in the best classical tradition. It was first 
installed in 1841 with only 15 stops, but has been added to and rebuilt 
since then to give the present complement of 50 stops. It is very well 
suited to the playing of Baroque music and Bach in particular. 

The works played by M. Commette on this occasion are the tre¬ 
mendous B minor Prelude and Fugue, BWV 544; the less weighty but no 
less enjoyable G minor Prelude and Fugue, BWV 535, written when the 
composer was in his early 20s; the much later “Dorian” D minor Toccata 
and Fugue, BWV 538, a most powerful and mature work; add the lesser- 
known C major Toccata and Fugue BWV 566. 

The Columbia recording is of excellent quality in all respects, with 
negligible distortion and surface or tape noise. Thus I have no reservations 
in giving the disc my full recommendation, particularly to those seeking 
a good recording of the B minor or D minor works. 

A credit to a grand old organist. (J.R.). 

not for those who like a quiet life, but 


lonth in these columns. In style and 
xecution it is remarkably similar; in 
act, one could almost visualise that these 
re the same performers playing differ- 
nt instruments. 

There is the same leisurely approach, 
he same relaxed style, but here the 
ead is taken by a tenor sax, and the 
ccompaniments are provided by a typi- 
al small instrumental group. While the 
ax player may not be in the same class 
s Billy Vaughn, he nevertheless plays 
/ell, and again the sound quality and 
tereo are first class. The group plays 
i strict tempo throughout, so this would 
e a good disc for dancing. 

Old favourites and present-day hits 
re both featured in the titles: My 
Melancholy Babe—I’m In The Mood 
r or Love—The Girl From Ipanema— 
ly Blue Heaven—The End Of The 
Vorld—More—All Of Me—Just Say I 
.ove Her—East Of The Sun—Red Roses 
r or A Blue Lady—Everybody Loves 
omebody — Goodnight Sweetheart. 
HLA.T.) 

★ ★ ★ 

MG HITS FOR SWINGERS. Ray Ellis 
and his Orchestra. Festival, Stereo 
SAL-931,970. Also available hi 
Mono, AL-31,970. 

Interest: Big band performances of 
popular tunes. 

Performance: Lively. 

Quality: Excellent. 

Stereo: Normal spread. 

Those who like their tunes played 
vith lots of noise in the brash 
\merican swing band style will find this 
lisc to their liking. The tunes are all 
'erv popular at the moment and played, 
is here, bv a large group of America’s 
op-flight musicians, they sound very 
ively and exciting. 

Despite the generally loud sound 
evel, there is no evidence of distortion, 
>n my equipment at any rate, and the 
tereo is also well arranged. Definitely 


sure to be a hit with those who like 
plenty of enthusiasm in their music. 

A run through the track titles will 
show why the title includes the term 
Big Hits: King Of The Road—Yesterday 
—Hang On Sloopy—(I Can’t Get No) 
Satisfaction—I Feel Fine—Ferry Across 
The Mersey—I’ll Never Be Lonely 
Again—Flight To Mexico—Portrait Of 
Jan—1-2-3—I Got You Babe—Wait Till 
We’re Sixty-five. (H.A.T.) 

★ ★ ★ 

NOREEN HENNESSY Plays The 
Prince Edward Theatre Organ. 
Stereo, Tosa, DRX 5553. (Tosa 
Records, 10 Caloola Road, Went- 
worthville, N.S.W.) 

Interest: Final recital. 

Performance: Capable. 

Quality: Reasonable. 

Stereo: Useful spread. 

I am indebted to Mr John Clancy, 
secretary of the Theatre Organ Society 
of Australia, for this recording of 
Noreen Hennessy’s farewell recital from 
Sydney’s now demolished Prince Ed¬ 
ward Theatre. Installed in 1924, when 
the theatre was built, the organ was 
credited with “sweeter” voicing than 
other Wurlitzers. which followed it into 
Australian theatres. 

Now owned by the Theatre Organ 
Society, it is being installed in the Mar- 
rickvifle (N.S.W.) Town Hall. A note 
on the cover indicates that all proceeds 
from this recording are to aid the pro¬ 
ject. 

The program has a neo-classical flav¬ 
our: Danny Boy—Gaite Parisienne Suite 
—Trieste Overture—Spanish Gypsy 
Dance—William Tell Overture—Aus¬ 
tralian Maid—Play Gypsy and Czar¬ 
das—The Misere Scene from II Trova- 
tore—Clair de Lune. 

Noreen Hennessy plays the items cap- 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers — Stereo, radio chassis— 
players—speakers—tape decks. 


NOVEMBER SPECIALS 


Trio STEREO AMPLIFIER. 20 
watt R.M.S. $110. STAR SA30 
Amplifier and 2-12 W.R. Speakers 
$104.00. Linmark stereo amplifier 8 
watts and two 8 W.R. speakers, 
$56.00. Also available Pioneer 
SMB161. SM83, SMQ300, Roland. 
D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers, $18.50 

Cabinet Kit only .$10.50 

MAGNA VOX or ROLA design 
slimline cabinet with 8 W.R. (V.C, 
15, 8 or 3 ohms) or 8 CMX speaker 

fitted.$26.50 

Cabinet Kit only.$10.50 

MAGNAVOX 12 W.R. in 3 C.F. 
cabinet; £ material.$37.00 


PLAYER PLATFORMS 

Well finished and mitred. Size 
15F’ x 13F’ x 3*”, $7.00. Maple 
or Walnut Veneer. Teak Veneer, 
$7.50. Cut free. Perspex Covers 
to match, 5” high, $8.20. Post¬ 
age $2.00. WRITE FOR 
PLAYER PRICE LIST. 


GOODMANS design 3 CF Cabinet 
with tunnel, and Twin-axiom 10 

speaker, £in material.$54 

Cabinet Kit only. $17 

WHARFEDALE design, 3 CF 
cabinet (R3) 3in material and Gol¬ 
den 10 speaker.$57.00 

Cabinet Kit and Golden 10 

Speaker . $47.00 

Special quotes for other Wharfe- 
dale speakers. 

Available in Maple, Walnut or 
Rosewood colours. Teak veneer. 
$1 extra except last three, which 
are $3 extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, Including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini B/S Unit 
Kit of parts, including Polished 
Cabinet, Speaker, Innerbond and 
Condensor, $21.50. Unit complete 
$26.00. 

Postage, N.S.W,, $1.00; Qld., Vic., 

Tas., $1.40; other States, $2.00. 


Write for Stereo Catalogue 

H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 
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Sydney’s Best Deal yet 
on top tape recorders 

Shop around! Compare prices with other so-called Tape 
Recorder Specialists. You won’t find a better deal than the one 
you get from Sydney Tape Recorders. No hustling. We’ll give 
you our price and you can go away and think about it. By arrange¬ 
ment with the manufacturers we can’t list our price you pay for 
the machines illustrated, but you’ll be pleasantly surprised whether 
you pay cash or buy on terms. Call in soon. Sydney Tape 
Recorders beat the band for the best deal in town. We’re one door 
from D.J.’s Men’s Store, Castlereagh Street. 


National, Philips, Sony, Sanyo, 
Telefunken, Sharp, Akai, Grundig 


• > / / 




Akai 1710 Mignon Stereo 

List Price £161.6.6. The choice 
of experts, 4-track stereo or 
monaural. 3-speed. Plays 4 hours 
stereo, 8 hours mono. Stereo 
speaker system optional. 



4 . 


Sharp 5" Tape Recorder 

List Price £45. Excellent hi-fi 
sound. 2-speed. Can be used as 
AC or DC for indoor-outdoor. 
5" reel. Remote control switch. 
Weighs 7*/2 lbs. See this for 
value. 



National Tape Recorder 

List Price £82.19.0 3-speed 
1,800 tape records for 6 hou/s 
All push-button.. 6" X 4" dyna¬ 
mic speaker. It weighs only 22lbs 
You'll be surprised at our price. 



Philips Continental 58 

List Price £99.15.0 2-speed, 4- 
track. True hi-fi sound. Public 
address, monitoring by loud¬ 
speaker and headphones. Styled 
in smart teakwood furniture 
cabinet. 



TAPE 

RECORDERS 


135 CASTLEREAGH ST. (one door from David Jones’ Men’s Store). 61-9874. 
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ably, though baulked at times by tec! 
nical faults in the instrument, whic 
defied the Organ Society’s all-nigf 
effort at first aid. 

The recording quality I can only rai 
as “reasonable.” There is a fair amour 
of tape hiss behind the sound, wit 
abrupt periods of silence between track: 
I was conscious also of faint but high 
pitched modulation in the noise, the 
could have come from the orga 
pneumatics or from the tape system il 
self. 

However, while the overall presents 
tion falls short of the most recent orga 
imports, it is nevertheless an adequat 
momento of an occasion significant t 
followers of the Wurlitzer style orgar 
I imagine that many will want it o 
that account. (W.N.W.) 

★ ★ ★ 

THE DOWNTOWN SCENE — Nina 
pinta and his bongos and congas 
Festival 12-inch stereo, SDL-931,85i 
(Also in mono, on DL-31,856). 

Interest: Latin-American danc 

music. 

Performance: Bright, rhythmic. 
Recording: Excellent. 

Stereo: Widely spread. 

Sub-titled “Hits For The Hip,” thi 
disc marks the recording debut of 
young Virgin Islander—Ninapinta—wh< 
was recently “discovered” in Philadelphij 
when performing at a small jazz clut 
His specialty is the bongo and congi 
drums, and he plays them as if the 
were almost part of himself. On thi 
disc he teams with an unnamed po; 
group to present twelve current hits a 
interpreted in his distinctively Latin 
American fashion; it makes excitin 
listening indeed. 

The tunes are: Help — I Can’t Hel] 
Myself — Hang On Sloopy — Stop I 
The Name Of Love — Mrs Browr 
You’ve Got A Lovely Daughter - 
Satisfaction — The “In” Crowd - 
You’ve Got Your Troubles — A Lover’ 
Concerto — 1-2-3 — It Ain’t Me, Bab< 
The recording and stereo are excellen 
(J.R.). 

★ *' ★ 

A BUCKINGHAM SPECIAL. VI 
Hammett, Wurlitzer Pipe Orgar 
Stereo or mono. Concert Recorc 
ing CR-0G06. (Concert Recording 
10 Caioola Road, Wentwortbvilh 
N.S.W.) 

Interest: Pipe Wurlitzer. 
Performance: Good. 

Quality: Good. 

Stereo: Average. 

As did the Noreen Hennessy recorc 
ing, reviewed elsewhere, this one cam 
to me from Mr John Clancy. Secretar 
of the Theatre Organ Society of Aus 
tralia. 

The Society’s interest in the recordin 
is not hard to fathom, since it is of 
large composite instrument, assemble 
from various discarded theatre organ 
and installed in the Buckingham (Eng 
land) Town Hall, by members of th 
Theatre Organ Preservation Society. J 
parallels the efforts of the Australia) 
Society in transferring the old Princ 
Edward theatre organ to the Marrick 
ville Town Hall. 

The jacket notes describe the orgai 
and give a brief biography of the artis! 
Vic Hammett who, incidentally, is cur 
rently musical adviser to Livingston 
Burge Electronics—manufacturers of ai 
excellent range of electronic instruments 
The program is typical middle-of-the 
road theatre organ material, played ii 


























qually typical style: Song Of Alassio 
-Can’t We Talk It Over?—Horse Box 
-A Nightingale Sang In Berkeley 
quare—Ecstasy—Somewhere A Voice 
s Calling—Golden Earrings—Stay As 
iweet As You Are—I Can Give You 
'he Starlight—Along The Navajo Trail 
—How Are Things In Glocca Morra? 
-Caravan. 

Incidentally, the recording is an Arne- 
ican pressing and described as “Stereo- 
lex”—capable of being played either as 
ull stereo or on a mono player. What- 
ver tricks may have been pulled to in- 
ibit damage from non-compliant mono 
ickups, the stereo is of quite acceptable 
rder and the quality is likewise normal. 

Another interesting disc for popular 
ipe organ followers. (W.N.W.) 

★ ★ ★ 

1ICHELLE, Bud Shank. Festival 
Records, Stereo SFL-932, 925. Also 
available on Mono. 

Interest: Alto Saxophone. 
Performance: Tasteful. 

Quality: Very good. 

Stereo: Normal Spread. 

Here is a most delightful album, full 
f beautiful melodies interpreted in a 
iost sensitive fashion by Bud Shank 
n alto and Chet Baker on flugelhorn. 

Paul McCartney and John Lennon are 
le composers of the title piece— 
Vlichelle”—which in my opinion is the 
sst popular melody to emerge since 
lancini’s “Moon River.” 

Their “Yesterday” is also included, and 
>me of the other titles are Sidney 
echet’s “Petite Fleur,” Mick Jagger’s 
Vs Tears Go By” and the theme from 
Jmbrellas of Cherbourg.” 

Arrangements are by Bob Florence, 
id a quiet and peaceful beauty per- 
eates the entire album. (G.B.) 

★ ★ ★ 

HE VOICE OF THE VIOLIN. Derek 
Collier, violin, with Ernest Lush, 
piano. H.M.V. (E.M.I.) mono 
OXLP.20080. 

Interest: Light classics for violin. 
Performance: Unpretentious but 

pleasing. 

Quality: Good. 

English violinist Derek Collier here 
esents a collection of pleasant snippets 
ir solo violin and piano accompani- 
ent. none of which require any great 
mcentration and, in general, put no 
eat strain on the performer. However, 
few pieces do require skill of a high 
der and, in these pieces, Mr Collier 
tows that he is a very competent player 
deed, although he eschews any sus- 
cion of flashiness in his style. Ernest 
ush contributes a faultless, if rather 
osaic, accompaniment throughout. 

The program includes original works 
>r violin as well as arrangements of 
orks written for other instruments, 
mong this latter group .1 would par- 
:ularly mention the lovely G flat Im- 
omptu of Schubert (surely one of the 
ost sublime melodies ever written), 
iginally composed for piano, but 
unding just as beautiful in the violin 
rangement. 

Most of the other pieces are cont¬ 
ritions of the second half of the nine- 
enth century, which we may broadly 
assify as “late romantic” in style. 
3 me of the composers are little known, 
jt the recital as a whole makes easy 
jtening. The titles are: 

Banjo and Fiddle—Estrellita—Liebe- 
id — Gweedore Brae—Canzonetta— 
n prompt u in G flat—El Campielo— 


ARROW ELECTRONICS PTY. LTD. 

the original home of Hi-Fi 

offer you fhe finest selection of reproducing equipment available 
at prices you CAN afford. Check the list below, and call in for a 
demonstration. No obligation to purchase. 

L_ A 


CHOOSE FROM THESE TRIED AND PROVEN COMBINATIONS 



1 Goodmans Maxamp 30 fully sili¬ 
con transistorised amplifier—Dual 
1019 Player—Shure M55E or 
ADC 66 OE magnetic cartridge — 2 
Wharfcdale Dovedale a 

?e™ y speal “ r ,ys ‘ 5677.00 

If you prefer the Leak Sandwich 
speaker systems add $12.00 


g Leak “Stereo 30” transistorised 
** Amplifiers—Thorens TD135 Player 
—Shure M44 cartridge or ADC 770 
and 2 Leak “Sand¬ 
wich” Speaker 
systems. 


$567.50 


SPECIAL ANNOUNCEMENT ☆ ☆ ☆ 


We are pleased to announce that supplies of tho acw THORENS turntables 
are expected before Christmas. To our many clients who hare waited so 
patiently for these nubs we say . . . Please keep In touch for the latest 
news. 


y Sansui 220 Tuner/Amplifier — 
Dual 1019 turntable, choice of 
Shure M44 or ADC 770 cartridge. 

2 Wharfedale “Dove- #»r# a y rA 

“* ,ker 5567.50 

yj Leak Stereo 30 Amplifier — 2 
• Leak “Sandwich” AA 

systenui* $486.00 

Record player and cartridge extra to 
choice. 

3 Sansui 220 Tuner/Amplifier. 

^ Thorens TDI35 player, Shure M44 
or ADC 770 cartridge. 2 Wharfcdale 
Golden 10RSDD a j** ■» 

Speakers in 2 cubic Nfl/T 50 

foot enclosures. ffhdidV 

O Peak TRM40 transistorised Ampll- 
O fier (10 watts per channel)—Dual 
1010A deluxe player—Shure M44-7 or 
ADC 770 magnetic cartridge — 2 
Wharfedale LINTON j 4 AA 

2-way Speaker 5341.00 

systems. 1 V¥ 

A Pioneer SM83 Amplifier, Thorens 
^ TD135 player—Shure M44-7 or 
ADC 770 Cartridge — 2 Wharfedale 

ST $529.50 

1 ■ • 

Q Peak TRM40 transistorised Ampli- 
* fier—Dual 1019 transcription player 
—Shure M55E or ADC 66 DE magnetic 
cartridge — 2 Wharfedale Golden 10 
RSDD loudspeakers in * j A "i AA 

2 cubic foot 5407.90 

enclosures. y-rvi .#v 

g? Star SA30 1 Amplifier—Garrard SP25 
^ Player—Sonotone 92TA ceramic 
cartridge or Decca Deram. 2 Magna- 
vox 8 WR Sin speak- j* 

ers. 2 Slimline 5227.40 

enclosures. 1 B ^ w 

1 Star SA30 Amplifier—Garrard 

■ V/ SP25 player. Choice of Shure 
M44-7 or ADC 770 cartridge — 2 
Wharfedale 8 Bronze RSDD 

ftiSh. $231.40 

enclosures. * 


Watch our DECEMBER Advertisement for another VERY IMPORTANT announcemenl. 


ARROW 

proudly present two NEW arrivals in the HI-FI field! 


The NEW TANDBERG 
MODEL 12 fully transis¬ 
torised 4 track stereo tape 
recorder. 10 watts per chan* 
nel! Comes complete with 2 
dynamic microphones and 
carrying case. 


The NEW GOODMANS 
MAXAMP 30 fully silicon 
transistorised stereo ampli¬ 
fier — full 10 watts per 
channel into 4 or 15 ohms 
loads. Looks Good — Sounds 
Good — Hear it today. 


CALL OR WRITE FOR FULL TECHNICAL DETAILS AND PRICES 


ARROW ELECTRONICS PTY. LTD. 

the original home of Hi-Fi 
432 KENT STREET, SYDNEY Telephone 29-8580 
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THE FAMILY HAS GROWN 


AND GAINING IN POPULARITY 



ONLY 
$173.55 
£86.15.6 


STAR SA(55 


It was the Star SA30 that became 
the best seller over-night. The new 
STAR SA855 with 16 watts per 
channel gives you all that the fam¬ 
ous SA30 offers PLUS these im¬ 
portant new refinements. 


THE 
FAMOUS 
STAR 
SA30 


★ Power output 16 watts per 
channel 

★ Loudness Control 

★ Rumble Filter 

★ Tape Monitoring Facility 

★ Better Noise Figure 

★ Improved transient Response. 
Those transients associated 
with the very extreme dynamic 
range of your very best record¬ 
ings are reproduced with ultim¬ 
ate fidelity with the SA855. 


Specification SA855. 

Maximum power: 16 watts per channel. 

Response: 30-100,000 C.P.S. 

Distortion: Less than 1% at 14 watts. 

Sensitivity: For 16 watts per channel output 
at 1,000 C.P.S. Magnetic input of 3mv. 

Hum & Noise: 72dB below 10 watts on 
magnetic input. 

Tone Control: 50 c/s 7 dB boost or cut. 
10,000 c/s 10 dB boost or cut. 

Rumble Filter: 5dB down at 50 c/s. 

Scratch Filter: 8dB down at 10,000 c/s. 

Tube Complement: 3 x 12AX7, 2 x 6BL8, 
4 x 6BQ5, 1 x 5AR4. 

Dimensions: 15” wide x 11” deep x 5i” 
high (overall). 

Weight: 23 lbs. 

Power: 110 or 240 volt 50/60 cycles. 

Equalisation: Magnetic input: RIAA 
Tape head: NARTB. 


MAURICE CHAPMAN & CO. PTY. LTD. 

CHAPMAN HOUSE. 210 CLARENCE ST., SYDNEY. 29-1704 
BRISBANE. CHANDLERS PTY. LTD. • ADELAIDE, NEIL MULLER PTY. LTD. 
• MELBOURNE, V. BRULL PTY. LTD. 


MCX.1 
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Dance of the Marionettes—La Fille au 
Cheveux de Lin—Serenata Napoletana 
— Songs My Mother Taught Me — In 
Three-four Time—Melody—Andaluza— 
Hoe Down. (H.A.T.) 

★ ★ ★ 

PENNARIO PLAYS CHOPIN FOR 
YOUNG LOVERS. Leonard Pen- 
nario. Capital (E.M.I.) stereo 
SP.8626. Also available in mono 
P.8626. 

Interest: Popular Chopin. 
Performance: Competent. 

Quality: Good. 

Stereo: Insignificant. 

I feel that E.M.I. is entirely right to 
dm this recital at the younger genera¬ 
tion just “discovering” Chopin rather 
than the experienced listener who has 
already been well catered for in the 
ixcellent E.M.I. disc, “Great Pianists 
May Chopin,” reviewed in our July 
ssue. 

I say this because all the pieces pre- 
iented by Leonard Pennario here are 
Tom that group of Chopin’s com po¬ 
rtions which first attract the attention 
)f young people and interest them in 
Jassical music. Moreover, I feel that it 
s no accident that nearly every Chopin 
une that has been popularised by song 
writers appears in this list: Etude, Op. 
0, No. 3—Fantaisie Impromptu—Noc- 
urne, Op. 9, No. 2—Polonaise in A 
lat—Preludes in A major, C minor. D 
at and E minor—Waltzes. No. 3 in E 
linor, No. 7 in C sharp minor. No. 9 
n A fiat and No. 12 in F minor. 

Pennario plays very competently 
'ithout “Schmaltz” and excess rubato 
avoured by some pianists, yet also 
lanages to avoid the clinical detach- 
lent found in the interpretations of 
)me other players. Sound quality is 
enerally good, but I fear that some 
Ider recordings have been incorporated, 
rid “electronically rechannelled” for 
ereo. Still, stereo separation plays no 
nportant part of solo performances, so 
lis must not be taken too seriously. 
i.A.T.) 

★ ★ ★ 

^ MEMORIAM. Volume 2. Kathleen 
Ferrier, contralto. Decca (E.M.I.) 
mono only, LXTA 7512. 

Interest: Reissue of recordings by 
famous singer. 

Performance: Perfection. 

Quality: Dated. 

The death of English contralto Kath- 
en Ferrier in 1953 at the age of 41 
as a musical tragedy of the first order, 
iss Ferrier’s rise to fame was meteoric 
y musical standards, since she rose 
om complete obscurity to the top of her 
ofession in ten years. Unfortunately, 
iss Ferrier did not make many record- 
gs in the days of 78 rpm, and the 
P. disc was still in its infancy as a 
mmercial proposition at the time of 
:r death, so recordings by this great 
tist were lamentably few. 

However, these few recordings have 
least preserved for posterity the mar- 
llous qualities of her voice, so that 
ture generations will be able to listen 
id marvel, as did those of her own 
neration. 

In this recording we have a good re- 
esentative selection of Miss Ferrier’s 
t, including traditional songs, a Ger- 
an lied, and extracts from opera and 
atorios: Ye Banks and Braes — O, 
aly Waly—Now Sleeps the Crimson 
;tal—Drink To Me Only With Thine 
yes—I Will Walk With My Love— 
illow Willow — Ma Bonny Lad — 
eistichliches Wiengenlied—Mad Bess 
Bedlam — Grief For Sin (from the 


Bach “Mass in B Minor”)—Art Thou 
Troubled (from Handel’s “Rodelinda”) 
—Che Puro Ciei (from “Orpheo and 
Euridice” by Gluck). 

This is the second Kathleen Ferrier 
disc to be released recently under the 
title “In Memoriam” and if the intention 
is to reissue every one of her recorded 
works in this series, Decca will have 
earned the gratitude of all music lovers. 
Please! (H.A.T.) 

★ ★ ★ 

★ ★ ★ 

HAWAII TODAY. Soloists and chorus 
of the TV and radio show “Hawaii 
Calls.” Capitol (E.M.I.), Mono 
T 2449. Also available in Stereo, 
ST 2449. 

Interest: Modern Hawaiian music. 
Performance: Unhurried, idyllic. 
Quality: Very good. 

The artists featured on this disc are 
members of a radio and television show 
called “Hawaii Calls” which is very 
popular in U.S.A. but which, as far as 
I know, has not been shown or heard 
here. The group taking part consists of 
a chorus of 16 with various soloists and 
instrumentalists from the show. 

The traditional style of Hawaiian 
music has been largely submerged in the 
American influence, but the dreamy, 
idyllic character of Hawaiian music is 
still retained. Most of the numbers are 
vocal, with instrumental accompaniment, 
and naturally the Hawaiian guitar plays 
a big part in all the arrangements. 
There are also three purely instrumental 
numbers. 

The songs selected for this disc include 
new numbers as well as some of the 
established favourites, but there are 
none of the familiar traditional melodies 
such as “Aloha Oe” or “Sweet Leilani.” 


If these are what you want, you will 
have to look elsewhere. 

The 12 track titles are: I’ll Remember 
You—Sands Of Waikiki—Pearly Shells— 
Sweet Someone—(There Goes) Kealoha 
—Beyond The Rainbow—Painted Sands 
—Ho-Le Waimea—Hasegawa General 
Store—Hawaii Tattoo—Quiet Village— 
Oceans Away.” (H.A.T.) 

★ ★ ★ 

WAY UP FROM DOWN UNDER. 

Lyn and Graham McCarthy. 

Columbia (E.M.I.), Mono 330SX- 

1765. 

Interest: Australian folk singers. 

Performance: Pleasing. 

Quality: Excellent. 

Lyn and Graham McCarthy are com¬ 
paratively new to the entertainment 
world, but I am sure they have a very 
successful career ahead of them, to 
judge by their singing on this disc, 
which I believe is their first LP. They 
sing very melodiously in the quiet style 
typical of Nina and Frederick (as 
opposed to the intense style of Peter, 
Paul and Mary, for example). Their 
guitar playing is also nicely executed, 
while Graham McCarthy’s arrangements 
exhibit a commendable degree of 
musicality. 

I enjoyed this disc immensely, and 
I can recommend it to those who find 
pleasure in folk singing. Australians 
who are a little tired of the usual reper¬ 
tory of imported material will find 
additional enjoyment in the largely Aus¬ 
tralian content, which includes a com¬ 
position by Graham McCarthy himself 
and several traditional songs, as well as 
an Anglicised version of an Aboriginal 
lullaby sung to an accompaniment of 
Mulga sticks struck together. 


Ski 


OUTSTANDING 
RECORDER DEVELOPMENT 
OF 1966 



MODEL 555 Featuring 27 transistors, 6 watts x 2 output, 20-22Kc 
frequency reponse, sound on sound, sound with sound, P.A. switch 
(motor shutoff), equalisation switch for 3}” and 71”, professional 8 
slot motor, specially designed backloaded speaker system—this unit 
weighs only 251bs complete. $375 plus mikes. $45 per pair. 

Other outstanding OKI recorders: 

Model 333—stereo—$350 complete. 

Model 300—stereo—$275 complete. 

Model 222—4 track mono—$225 complete. 

Model 111—2 track mono—$165 complete 
Model 300D—stereo deck—$225 plus mikes. 


Distributed by: 


RALMAR AGENCIES PTY. LTD. 


89 YORK STREET, SYDNEY 


PHONE 29-4037 


VICTORIA: RECORDED MUSIC SALON. 23 COLLINS ST. MELBOURNE. 

S.A.: ERNEST SMITH & CO. PTY. LTD., 52 KING WILLIAM ST.. ADELAIDE. 
NOTE: Request us to post you detailed pamphlet covering the complete range of 
Recorders. 
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LIKE THE 


HORSE ’N’ BUGGY AND THE 


CRYSTAL RADIO 



s 



Here’s whv! 

™ y ONLY THE 

-^uphonics* 

MINICONIC 

SILICON SEMICONDUCTOR 
CARTRIDGE... 

Retains intimate groove contact 
at all audible frequencies. 


Miniconic maintains noise-free groove contact 
at high levels: impossible for even the best 
magnetics at levels encountered on present LP 
recordings. Low magnetic stylus groove reson¬ 
ance will not allow tracking of vertical recorded 
frequencies above 10 KHz without chatter. 
Miniconic basically hum-free because it has 
10,000 times the output of the best magnetics. 
Miniconic is flat to RIAA. Magnetics must use 
38.1 dB of costly, hum-inducing equalisation 
to play RIAA. 

Only MINICONIC prevents chatter 

The Miniconic tracks second harmonic pinch 
effects of all fundamentals from 0 to 23.5 KHz. 
It can do this because the active silicon semi¬ 
conductor element is small and lighter than the 
diamond tip itself. It is impossible for a mag¬ 
netic cartridge to attain this low mass. 


It does this by achieving the high stylus-groove 
resonance of 47 KHz along with uniform response 
well past 50 KHz. No magnetic cartridge remotely 
approaches this requirement of noise-free and 
distortion-free reproduction because of the mass 
of the iron and copper used to form it. 

FACTS . . . Semiconductor vs. Magnetic 

Miniconic gives best tracking through lowest 
effective tip mass: approximately .3 milligram as 
established by resonant test method, less than .6 
milligram by calculation. The most exotic mag¬ 
netic does not approach this. 

Miniconic banishes groove-destroying mass to give 
stylus-groove resonance of 47 KHz. The best mag¬ 
netic known is about one-half this and most of the 
fine ones are between 12 and 15 KHz. Easily 
determined by testing with CBS STR-120 Test 
Record. 

Mass of Miniconic Cartridge is less than 2 grams: 
the good magnetics average 6 times this mass, thus 
demanding low vertical compliance to prevent 
stylus retraction into cartridge body on usual 
record warps. 

Miniconic is a Modulator-valve, so a small power 
source does the work, not the delicate record 
groove. Magnetic cartridges contain a massive 
generator which must be moved at accelerations of 
over 1000 G’s by the groove to give a tiny output. 
Best bass in the world because Miniconic Semi¬ 
conductor responds uniformly to D.C.! No mag¬ 
netic cartridge can do this because magnetic out¬ 
put diminishes as the frequency goes down. 
Miniconic inherently distortion-free. Uses resistive 
principle—no distortion in resistors. Magnetics 
are inherently reactive and thus distortion prone. 



U-15-LS or U-15-P 
Cartridge with Bracket 
for Standard Heads 


PS-15 

Power source 


TA-15 Tone Arm 

with Plug-in 
Cartridge jp 


CK-15-LS 

Conversion 


Model TK15-LS Miniconic Laboratory 
Standard Phono System consists of 
U-15-LS plug-in cartridges with biradial 
diamond stylus. TA-15 low-mass tone 
arm and PS-15 power source. Works 
into magnetic or auxiliary inputs. With 
instructions. Shpg. wt., 3| lbs. $144 


Model CK-15-LS Miniconic Laboratory 
Standard Phono Conversion Kit. Con 

sists of U-15-LS cartridge (with biradia 
diamond stylus) for standard heads anc 
PS-15 power source. Works into mag 
netic or auxiliary inputs. With instruc 
tions. Shpg. wt., 2 lbs. $9' 


Model TK-15-P Miniconic Professional 
Phono System. As above, but with 
U-15-P plug-in cartridge with .5 mil. 
diamond stylus. Shpg. wt., 3} lbs. 


Model CK-15-P Miniconic Professions 
Phono Conversion Kit. As above bu 
with U-15-P cartridge with .5 mil 
diamond stylus. Shpg. wt., 2 lbs 


Note: For broadcast and recording studio 
use, 16" low-mass tone arm and/or 
power source with 600-ohm output 
also available. Write for details. 


For complete information on the world's first and only 
semiconductor cartridge — Euphonies Miniconic (See yout 
dealer or write RCA). 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America 

SYDNEY: 219 Elizabeth Street. 61-8541. MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884. PERTH: 280 Stirling Street. 28-5057 
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Track titles are: Seven Doves (Mc¬ 
Carthy) — The First Time (McColl) — 
he Times They Are A-Changin’ — 
lamma Warrano (Trad.)—A Thousand 
liles Away (Trad.)—Wild Colonial Boy 
Trad.)—The Overlander (Trad.)—The 
tonnie Lass of Fyvie-o (Trad.) — Hush 
-ittle Baby (Trad.) — Out After Ale 
Trad.) — Across the Blue Mountains 
Trad.) — Fare Thee Well (Gude). — 
H.A.T.) 

★ ★ ★ 

N THE MOOD, The King Sisters. 
Camden (RCA) Stereo CAS-929. 
Also available in Mono on CAL- 
929. 

Interest: Nostalgic. 

Performance: Excellent. 

Quality: Very good. 

Stereo: Poor. 

This disc features a collection of well- 
nown performances by the King Sis- 
;rs, originally recorded in the late 
lirties and early forties. The harmonis- 
lg by this group is excellent and the 
mes presented range from the mellow 
veet to solid bounce. The orchestral 
acking for the King Sisters is good, 
nd old and new fans alike will find 
mch to enjoy in the album. 

The 10 numbers: In The Mood— 
weetheart of All Mv Dreams—Ac-cent- 
hu-ate The Positive—Cielito Lindo— 
ake Me In Your Arms—Oh, How I 
iiss You Tonight—Back In Your Own 
ackyard—Music Makers—I Came 

ere to Talk For Joe—Moonglow. 
Considering the age of the original 
wordings, RCA engineers have done 
1 excellent job. although the “repre¬ 
ssed” stereo could offer only minor 

Ivantage over the straight mono ver- 
m. (K.W.) 

★ ★ ★ 

MMY LITTLE SINGS THE COUN¬ 
TRY AND WESTERN GREATS. 
Featuring the Jimmy Little Trio. 

Festival, Mono, FL-32,000. 

Interest: Popular Aboriginal singer. 
Quality: Good. 

Performance: Pleasing. 

Australian aboriginal entertainer 
nmy Little, accompanied by his trio 
guitarists (also Aboriginal) here pre- 
nts a round dozen of some of the 
st-known country and western songs: 
mesome No. 1—Born To Lose—The 
il Who Invented Kissing—Still—I 
sally Don’t Want To Know—Take 
3od Care of Her—I Can’t Help It— 
Can Mend a Broken Heart—Treasures 
titold—There Wasn’t An Organ at Our 
edding—Little Ole You—El Paso. 
Jimmy has established quite a repu- 
;ion as a singer, and those who like 
untrv and western songs will no doubt 
ree with me that this disc is as .good 
any of the imported material cur- 
ntly being placed on the market in 
•ge quantities, both in terms of con¬ 
it and technical quality. (H.A.T.) 

★ ★ ★ 

EARTBREAK TRAIL. A tribute to 
the Sons of the Pioneers presented 
by Hank Snow. RCA, Stereo LSP- 
3471. Also available in Mono on 
LPM-3471. 

Interest: Country and Western. 
Performance: Good. 

Quality: Very good. 

Stereo: Normal. 

This record presents a selection of 
ngs that the Sons of the Pioneers 
ve featured in past years. Hank 
low’s performance of these popular 
istern songs is good and the orches¬ 


tral backing leaves little to be desired. 
This type of record will not appeal to 
everybody but country and western fans 
will appreciate the grouping of these 
evergreens on the one disc. 

The songs presented are: Tear Drops 
in My Heart—Ridin’ Home—Heart 
Break Trail—Cool Water—Tumbling 
Tumbleweeds—At the Rainbow’s End 
—The Texas Plains—Chant of the Wan¬ 
derer—On the Rhythm Range—Follow¬ 
ing the Sun All Day—The Wayward 
Wind—Pantanio, the Pride of the Plain. 

One that should appeal to a defined 
audience. (K.W.) 

★ ★ ★ 

AUSTRALIAN COLONIAL BALLADS. 
Vol. 1. The Catalpa Singers. Mono, 
Crest CRT-12-LP-012. (Sound and 
Film Enterprises of Aust. Pty. Ltd., 
291 Tooronga Road, Tooronga, 
SE6, Vic.) 

Interest: As per the title. 
Performance: Authentic enough for 
this reviewer. 

Quality: Slight “edge.” 

A notable aspect of recent interest 
in folk music generally is the emergence 
of distinctly Australian folk songs, with 
their emphasis on deportation, convicts, 
bushrangers, swaggies and other such 
colourful features of our early history. 

I personally can’t take too much 
“authenticity” in this kind of thing, 
where it means simulated (sometimes, 
I fear, actual) rough bush voices, gross 
liberties with the pitch and so on. Surely 
there must have been a few good voices 
in the old colonial days! 

The Catalpa singers, most of whom 
are trained musicians, according to Hugh 
Anderson’s jacket notes, steer a suitably 


middle course, as far as I am concern¬ 
ed. They inject plenty of the old bush- 
man’s twang into the singing, but keep 
pitch and tempo reasonably under con¬ 
trol and give it an instrumental backing 
that belongs more to this century than 
the last. 

The numbers are all drawn from 
Hugh Anderson’s book, “Colonial Bal¬ 
lads,” 3rd Edition: Click Go The 
Shears—The Black Velvet Band—The 
Old Bark Hut—Bold Jack Donahoe— 
The Eumarella Shore—Bound For South 
Australia—-The Wild Colonial Boy—The 
Overlander—Look Out Below—The 
Death Of Ben Hall—With A Swag On 
My Shoulder—Botany Bay. 

Well worth a hearing by those in¬ 
terested in these “Colonial Ballads.” 
(W.N.W.) 

★ ★ ★ 

DEAN MARTIN HITS AGAIN. Dean 
sings with Ernie Freeman as 
arranger and conductor. Reprise 
Stereo RS6146. 

Interest: Popular songs. 

Performance: Fair. 

Quality: Good. 

Stereo: Well spread. 

To this reviewer the overall perfor¬ 
mance on this disc seemed to fall short 
of what might be expected from such 
a well-known artist. The orchestration 
itself is excellent but it competes with, 
rather than supplements, the vocal. And 
yet this may not be without intent, for 
one gets the feeling that the vocalist has 
to strain to cover the range set by some 
of the numbers: 

You’re Nobody ’Til Somebody Loves 
You—I’ll Hold You In My Heart- 
Have A Heart—My Heart is an Open 


Now available 
ADC Stereo ‘ 60 ’ Amplifier 



WRITE or CALL For Price on This Unit. We know you will be pleasantly surprised. 
TECHNICAL SPECIFICATIONS. 


Power output per channel (1HFM Method) 
at 4, 8 and 16 ohm impedances: 

Music Power 30 Watts 
Steady State 22 Watts RMS 
Total Harmonic Distortion at rated power 0.5% 

Intermodulation Distortion.0.8% 

Power band width at rated distortion 20-20,OOOcps 
Frequency response plus/minus 2 db 

10-100. OOOcps 

Signal for rated power output 

Mag. Phono at l KC (Standard RIAA) 

Equalisation.2mv 

Tuner Input.100 mv 

Tape (RCDR) Input.100 mv 

Tape Output.100 mv 

Min. recommended load resistance on tape 

out.25k ohms 

Speaker Output Impedance .. 4, 8 and 16 ohms 


Hum and Noise: 

Signal to noise ratio (loudness control 

at min.) .—-80db 

Tuner Input.—78db 

Tape (RCDR) Input.—78db 

Mag. Phono (Standard RIAA) .. —S5db 
Stereo Separation (at 1 kc) 

Phono Magnetic.65db 

Tuner.65db 

Tape Input.65db 

Tone Controls: 

Treble at 10 kc .. lOdb boost: lJdb Cut 
Bass at 50 cps .. I5db boost: !5db Cut 
Contour: Up to 10 o’clock .. max. 5db boost. 

at 50 cps 

Past 10 o’clock.response linear 

Range of line voltage . . 220-240 Volt, 50 cps. 
Power Consumption at 240 Volts. 50 cps: 

Idling.10 Watts 

Half Power . .50 Watts 

Full Power.75 Watts 


CLOW SOUND SYSTEMS 

1340 MALVERN ROAD, MALVERN, VICTORIA 

Telephone: 20-4169 
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ELECTRONIC DEVELOPMENTS PTY. LTD. 


KITSETS 


BUILD IT YOURSELF SAVE $S$s 


AMPLIFIERS 

GUITAR 

Golden Series, 12 Watt. 

Std. Series, 20 Watt. 

Std. Series, 10 Watt. 

Std. Series, 25 Watt. 

Std. Series, 35 Watt. 

Std. Series, 50 Watt. 

Play master 102. 

Play master 103. 

HI-FI MONAURAL 

Hi-Fi 3 

Milliard 3-3 

Muliard 5-10 

Milliard 5-20 

HI-FI STEREO 

Basic 2 

Muliard 2-2 

Muliard 3-3 

Muliard 10-10 

Philips Twin Valve 10 

Playmaster Twin 10 

Playmaster Twin 17 

Playmaster 113 

Playmaster Unit 2 

Playmaster Unit 3 

Playmaster Unit 4 

Playmaster 101 

Playmaster 105 

P/A UNITS 

Standard 10W 


Standard 25W 

Standard 35W 

Standard 50W 

Standard 100W 

Transistor 10W 

Transistor 30W 

TAPE UNITS 
Stereo 

Stereo Adapter 
Stereo Phone Amp 

PREAMPLIFIERS 

Transistor Mono 
Transistor Stereo 

CONTROL UNITS 
Playmaster No. 8 
Playmaster No. 9 
Playmaster No. 10 
Playmaster No. 104 
3-Channel Mixer 
Philips Magnetic 3V 

Muliard 2V 

Muliard 3V 

Transistor Mono 
Transistor Stereo 

CONVERTERS 
S/W Batt. 1 

S/W Batt. 2 

S/W A.C. 1 

S/W A.C. 2 

50 MC/S 


144 MC/S 
50-144 MC/S 

X’Tal Locked 

D.C.-D.C. 40W 

D.C.-D.C. 60W 

D.C.-A.C. 40W 

INSTRUMENTS 
3 in. C.R.O. 

5in Wide Range C.R.O. 
Wide Band C.R.O. 

Preamplifier 
R/C Bridge 
V.T.V.M. 

Electronic Stethoscope 
Sweep Generator 
Sweep Marker 

Generator 
Pattern Generator 
Diode Noise Generator 
G.D.O. 

Transistor Wave Meter 
Transistor Signal Tracer 
Transistor Pattern Generator 
Valve and Transistor Tester 
Millivoltmeter 
Distortion Noise and 
Millivoltmeter 
Muliard Tachometer 
Electronic C.R.C. Switch 
Geiger Counter 

RECEIVERS 
DXERS (Batt.) 


DXERS (Batt.) 2 

DXERS A.C. 2 

DXERS A.C. 3 

DXERS, 3 Band 3 

Interstate 5 

Fremodyne 4 

Amateur RX 
Transistor 

Transistor 2 

Transistor 3 

Transistor 4 

Transistor 5 

Transistor (R.F.) 7 

Transistor 8 

Transistor 3 Band 8 

TRANSMITTERS 

V.F.O. 1962 

Remote V.F.O. 1963 

144 MC/S A.M. TX 

144 MC/S S.S.B. TX 

1962 S.S.B. TX 

144 MC/S Linear Final 

MISCELLANEOUS 
Light Beam Relay 
Flasher Unit 

Regulated 9V D.C. Supply 
Universal Battery Charger 
Intercomm. Unit 
Metronome Unit 
Porta Player 
TV Hearing Aid 


If you cannot see your project listed—write for a quote, we have many other units available or in development 





Playmaster 113 


1966 VTVM 


Battery Charger 





Muliard Stereo 3.3 


.103 Guitar Amp. 


L- 9 9 9 9 


Playmaster 110 Tape Amp. 


ELECTRONIC 

DEVELOPMENTS 

PTY. 

LTD. 

Phones 63-3596 

232 FLINDERS LANE 

Phones 

63-3596 

| 63-5973 MELBOURNE .... VICTORIA 


63-5973 
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look—You’ll Always Be the One I 
-ove—-Send Me The Pillow You Dream 
)n—In the Chapel in The Moonlight— 
lend Me Some Lovin’ Wedding Bells— 
’ll Be Seeing You. 

Mainly for Dean Martin fans. (K.W.) 

★ ★ * 

rHE IRISH ALBUM. Neva Eder, Vik¬ 
ing (E.M.I.), Stereo. VSP 197. 
(Available as Mono VP 197.) 

Interest: Irish songs. 

Performance: Sympathetic. 

Quality: First class. 

Stereo: Not noticeable (solo per¬ 
former). 

Here is another Irish album to join 
ie spate of similar records which have 
een released lately, this time by up and 
oming New Zealander, Neva Eder. 
liss Eder sings well enough, with a 
leasant voice containing just a touch 
f brogue, although she was born in 
few Zealand and has lived there all 
er life. 

The sound quality is very good, and 
ist a touch of reverberation is used to 
ive presence, but I was puzzled by sud- 
;n increases in volume here and there, 
eventually concluded that Miss Eder 
ngs within a very restricted dynamic 
nge, and the recording engineer may 
ive been trying to help out by juggl- 
g the volume control. As in all cases 
here a single performer is featured, the 
ereo spread is not significant. 

All the songs will be known to those 
ho have more than a passing acquain- 
nce with Irish folk songs: Spanish 
idy—Come Back Paddy Reilly— 
eaven Around Galway Bay—Ach, I 
unno—Danny Boy—Spinning Wheel— 
ish Jaunting Car—Oft In the Stilly 
ight—The Frog—If You Ever Go To 
^land—My Love He Lives In a Castle 
Bonny Boy. (H.A.T.) 


POPULAR 
JAZZ 

By 

mm beu 

LLY ROLL MORTON: HOT JAZZ, 
POP JAZZ, HOKUM AND HIL¬ 
ARITY. RCA Vintage Series. 
Mono LPV-524. 

Interest: Vintage Jazz. 

Performance. Very professional. 
Quality: Good remaster. 

An excellent collection of 16 Jelly 
11 Morton tracks, on which you can 
ar some of the novelties and gimmicks 
; early jazz bands used to get their 
isic across. 

For “Hyena Stomp” and “Billy Goat 
>mp” Mr Morton hired an animal imi- 
or by the name of Lew Le Mar, and 
some of the other tracks, Wilton 
awlev, a vaudevillian who plays laugh- 
; clarinet. 

Add to this the smacked-note clarinet 
George Baquet, with the always high 
ndard of hot jazz musicians Morton 
s in the habit of assembling, and you 
ye some most exciting and entertaining 
isic. 

rhe personnel includes some of the 
at names in jazz, such as George Mit- 
:11, Red Allen, J. C. Higginbotham, 



YOUR GRAMOPHONE 

Continued from Page 119. 

unduly high capacitance cabte may re¬ 
duce overall output voltage. 

The most common “non-standard” 
connection that may crop up is that a 
high impedance cartridge may be re¬ 
quired to feed into an amplifier only 
having an equalised “magnetic” input. 
However, the makers of modern ceramic 
cartridges have anticipated this situation 
and, provided their instructions are fol¬ 
lowed to the letter, the bass loss due to 
the low impedance load will just about 
change the response into the velocity 
response of a magnetic pickup: and the 
volume loss, too, can be arranged to 
bring the relatively high output voltage 
down to that of an average magnetic 
pickup. 

By the way, the approximate voltage 
sensitivities I have given above for each 
type of pickup assume that the pickup is 
loaded with the appropriate impedance. 
They are also specified by the manufac¬ 
turers for a standard recorded signal 
strength. This is usually a recorded 
velocity (at 1,000Hz) of 1 centimetre 
per second in this country (Britain) and 
5.5cm/sec in the U.S.A. The levels in 
music recordings are about 10 times the 
U.K. level in practice, with peak velo¬ 
cities reaching about 3 0cm/sec. 

So far we have mainly concentrated 
on the electrical aspects of pickups, but 
many of the problems in setting up and 
using pickups are concerned with the 
relationship between stylus and groove. 
We shall discuss this, for mono and 
stereo, in the next instalment. 

(To be continued.) 


Pops Foster, Charlie Holmes and The 
Dodds Brothers, to name but a few, 
and the cover notes written by jazz his¬ 
torian Charles Edward Smith are a sheer 
joy. 

Much intelligent thought has gone in¬ 
to assembling this first-class album of 
hokum and hilarity. I might add that 
the use of novelty and comedy when pre¬ 
senting jazz is just as useful and some¬ 
times essential today as it was in 1929. 
★ ★ ★ 

KEN COLYER’S JAZZMEN: OUT OF 
NOWHERE. H.M.V. Folk and Jazz 
Series, Mono OXLP-7509. 

Interest: New Orleans Jazz. 
Performance: Varied. 

Quality: Fair. 

This is the English brand of New Or¬ 
leans style jazz, for which trumpeter Ken 
Colyer is now world famous. 

Brought out to Sydney in December, 
1963 by The Australian Jazz Convention 
Committee, Colyer is probably one of the 
most sincere musicians playing this sort 
of music today. 

No time restrictions have been impos¬ 
ed, which leaves the band plenty of room 
for that gradual build-up in tension so 
essential to New Orleans Jazz. 

One cannot understand, however, why 
in order to qualify for this re-created 
style one must have the clarinet out of 
tune, and a general degree of musical 
incompetence all round! 

Since the same can be said for all 
New Orleans style music being played 
today, it would seem that these are es¬ 
sential “qualities,” and so it is difficult 
for me to take this album seriously. B 


B&O 

RIBBON MICROPHONES 

BM5 

The B&O Type 5 (150 ohms.) 
Mono/Stereo model is a pres¬ 
sure gradient full-range mic¬ 
rophone with a perfect figure- 
eight pattern. 

FEATURES: 

Easy to convert from mono to 
stereo. No resonance peaks. 
Extremely smooth response. 
Bidirectional, no side pickup. 
No frequency discrimination 
front to back. High efficiency 
mu-metal transformer placed 
in microphone housing. 
TECHNICAL DESCRIPTION: 
Response Frequency Character¬ 
istic: “M” (Music) Position: 
From 20 to 13,000 c/s plus- 
minus 3 dB. 

“T” (Close talk) position 
(8-16”): rolled off below 

1000 c/s at 100 c/s -r 10 dB. 
Open Circuit Voltage Level: 
- 5 - 98 dB. 

OdB = 1 Volt per Microbar. 
RTMA Microphone Rating 
Gm: (sensitivity): -t- 159 dB. 
RTMA Standard SE-105. 

Hum Sensitivity (RTMA) GH. 
4- 153 dB. 

Output impedance: 

Nominal at 1,000 c/s: 150 

Ohms. 

Rating Impedance: 150 Ohms. 
Size: 10 3/8in x 1 3/16in. 
Weight: 15ozs. approx. 

For other high quality amplifiers, 
radios, tape recorders, speakers or 
hi-fi components write for quote or 
call and listen in our show room. 

DANISH HI-FI PIY. LTD. 

66 MAYSTON STREET, HAWTHORN, VIC. 
PHONE 82-4839 


Signal In- 
Frequency 
and Har- 


ALWAYS RELY OH R.tt.S. 

SPECIAL FOR NOVEMBER 

1. Transistorized Variable DC 
Power Supply SE100 0.20v 
variable £8/15/ plus 121% 
tax equals £9/16/10 
$19.68. 

2. Transistorized 

S jector SE250. 

400-700 C/S 
monies £2/5/ plus 121% 
tax equals £2/10/8 $5.07. 
3. Grid Dip Meter TE-18 360KC to 
220 M/C £15/17/ plus 121% 
equals £17/16/8 $35.67. 

4. Audio Generator TE22 Freqnency 
Range Sine Wave 20-200,000 CPS 
in 4 bands £17/8/6 plus 121% 
tax equals £19/12/1 $39.21. 

5. Miniature Panel Mounting Tuning 
Indicators 400/ va £1/0/6 plus 
121% tax. £1/3/1 $2.31. 

6. Slimline Teak Cabinets. Take 
8MX or 8WR plus Tweeter 
Speakers. £8/11/ plus 25% tax 
equals £10/13/9 $21.38. 

Suppliers of all Radio and TV Component! 
Meter and Multimeters 

H200 Multimeter £5/12/6 Net 

$11.25 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 

RADIO DESPATCH SERVICE, 

Radio and Electrical distributor!, 

Cnr. George and Harris Streets, 

869 GEORGE STREET, SYDNEY. 

Phone 211-0816, 211-0191 
Open Saturday mornings 
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Public Address Amplifiers 

Models PA 35 and PA 65 

These amplifiers are intended to cover a large range of requirements where reinforcement of speech 
and/or music is required. They are eminently suitable for installation in clubs, conference rooms, 
restaurants, hotels, etc. 




PA 35 

PA 65 

Nominal power 

35 watts 

65 watts 

Peak power 

40 watts 

70 watts 

Microphone sens. 

3MV (100K ohms) 

As PA 35 

Pickup sens 

I25MV (1 megohm) 

• • 

Tone control 

Minus 20DB at I0KC 

«« 

Response 

30-17,000 CPS + 3DB 

If 

Noise 

Minus 60 DB 

II 

Inputs 

I microphone/ 1 pickup 

II 

Provision tor 

50 ohm Input 

II 

Output impedance 

100V Line (330 ohms) 

IS 

Regulation 

3 DB 

II 

Valves 

Two I2Ax7 

Two 6DQ6B 

II 

Rectifier 

5 x IN3I94 Silicon 

" 


Diodes 

As PA35 

Fuse 

2 amp. 

2 amp. 

Dimensions 

16" x 9i" x 6i" 

As PA 35 

Gross Weight 

21 lb. 

21 lb. 


PA 35 $117.25 
£58/12/6 

PA 65 $138.60 
£69/6/- 

Price Retail Plus Sales Tax 



AGENTS: 

W.A.: D. K. Northover & Co.. 337 Wellington St.. PERTH. 
S.A.: Neil Muller Pty. Ltd., 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell & Co.. 469-475 Kent Street. 
SYDNEY. 


TAS.: Homecrafts-Tasmania, 199 Collins St.,* HOBART. 

Nichols Radio, 91 Wellington St., LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd.. 35 Charlotte St., BRISBANE. 
N.2.: P. H. Rothschild & Co. Pty. Ltd., 83 Pretoria St., . 
LOWER HUTT. P.O. Box 30/170. 
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TRADE REVIEWS 

AND RELEASES 


Miracord 50H" Transcription Changer 

A record changer of transcription quality with just about every 
possible facility: This is how we would summarise the new Elac 
“Miracord 5011” transcription turntable, a sample of which has 
been submitted for review by RCA of Australia Pty. Ltd. 


venting noise from contact arcing on the 
motor switch from coming through the 
amplifier. 

The 8in long square section metal arm 
is rather short for a high quality unit, but 
the manufacturer’s literature says it has 
been specially designed for high rigidity 
and freedom from resonance over the whole 
range of audio frequencies, and we must 
assume that they know what they are doing. 

The head shell is made from resonance 
damping plastic, and is in two parts. The 
rear section is permanently attached to the 
tone arm, while the front section containing 
the cartridge clips into the rear section. 
A firm pull toward the front is all that 
is required to withdraw the front section 
for changing the stylus or cartridge. 
Replacement is just as easy, since guide 
grooves are provided to ensure that the 
head is properly located. A gentle push 
locks the shell into position. With this 


4 few years ago it was regarded as 
practicable to produce a record changer 
h a performance warranting any sort 
comparison with the manual transcription 
>e playing deck. The Elac company has 
bably done as much as any to reconcile 
conflicting requirements of changer 
chanisms, while achieving orders of 
nble and wow and flutter low enough 
satisfy the discriminating listener. This 
5st turntable from Elac seeks the ultimate 
operating convenience, while retaining 
performance characteristics of the 
nual transcription type units, 
rhe new model is basically the same as 
earlier “Miracord 40,” which has been 
liable for a year or so, but has more 
ilities; a number of refinements have 
> been incorporated. Otherwise it follows 
same pattern—pressed steel baseplate 
ti pliant mounting feet at each corner; 
ivy non-magnetic alloy turntable driven 
a rubber-tyred idler wheel and stepped 
ley attached to a large hysterisis syn- 
onous motor; dynamically balanced tone 
i with stylus weight adjustment, by cab¬ 
led dial in this new model, 
he unit is finished basically in matt 
:k and brushed chrome, with a few 
is finished in bright chrome. If it is 
be criticised in terms of appearance, it 
Id be on the basis of being unduly 
servative. 

is clear from a study of the facilities 
vided with this deck that the Elac 
gners have considered every possible 
uirement of the user, and have attempted 
ater for these requirements, 
operating controls consist of speed 
ige lever for the usual four playing 
ds, which is very smooth and positive; 
e starter buttons, one for each of the 
dard disc sizes, which serve the dual 
>ose of starting the playing cycle and 
iring that the stylus comes down at the 
t of the disc (provided you push the 
t button); and a stop button, which 
>les the playing cycle to be interrupted 
ny point. 

i addition there is a “cueing device” 
ter called a lowering device) which is 
for setting down the stylus anywhere 
a record surface or for lifting it off 
out damage to grooves, 
wo centre spindles are provided, a short 
for manual operation and a longer 
lger-type spindle for those who wish 
ise the automatic changer facility. This 
die is of the “umbrella rib” type which 
understand was originally developed by 
;, and is now used in many high quality 
scription changers. 

eversing the shorter manual spindle in 
centre hole brings into operation the 
omatic repeat” facility which enables 
cord to be replayed a number of times, 
the end of the playing cycle the tone 
, instead of returning to the rest position, 
i back to the beginning of the record, 
eats will continue indefinitely, until the 
) button is operated, or the arm is 
ted manually. 

he player can be operated entirely 



manually, or as an automatic single-play 
deck, or as a fully automatic changer. 

For manual operation, it is only necessary 
to lift the tone arm off its rest to start 
the motor. The lowering device can then 
be used to set the stylus down on the 
disc. For single play automatic use, pressing 
one of the start buttons will start the 
playing cycle. In either case, the stop and 
arm parking mechanism at the end of each 
playing is automatic. 

When used as an automatic changer, the 
discs are stacked on the changer spindle 
and the player started as before by pressing 
the right starter button, corresponding to 
the size of record being played. 

It should, however, be noted that this 
player has no sensing mechanism which 
will enable it to distinguish between different 
sizes of records, so it will not cater for 
stacks of records of mixed sizes, as some 
players will. To start the player it is neces¬ 
sary to push one of the start buttons, 
and as explained earlier, there are three 
such buttons, marked for the three sizes 
of records. 

The onus is on the user to ensure that 
when the machine is started, the stylus 
will come down at the right place for the 
size of record to be played. If he loads 
his player with 7in discs and presses the 
12in start button, his stylus could come to 
grief on the rubber mat. Conversely, if he 
loads with 12in records, and pushes the 
7in start button, he will hear only the last 
few tracks of each disc. 

The start and stop buttons are very light 
to the touch and can be operated without 
the slightest jar being transmitted to the 
arm. Thus, even when playing with very 
low weight on the stylus there is no risk 
of causing the stylus to bounce on the 
record surface when operating these con¬ 
trols. 

To prevent the turntable from spinning 
too long at the conclusion of the playing 
cycle, a braking system comes into opera¬ 
tion as soon as the tone arm returns to 
the rest position. A muting switch is also 
incorporated, which does not operate until 
the stylus is on the record, thereby pre¬ 


method of connecting the tone arm to the 
head shell, no special attachment devices 
are required. 

Setting the playing weight is accomplished 
by the now standard method of adjusting 
the counterweight until the arm is in a 
state of balance, then applying the required 
amount of weight by means of an auxiliary 
calibrated adjustment. However, the refine¬ 
ments incorporated into the Miracord 
system are worth mentioning, as they make 
the job that much easier. 

Movement of the counter weight is con¬ 
trolled by a small knurled knob attached 
to the counter weight which is coupled to 
a small rubber-tyred roller inside the weight. 
This bears on the arm section and moves 
the weight by friction. While this arrange¬ 
ment is not as positive as we would have 
liked, and exhibited a certain amount of 
backlash, we did find it fairly easy to 
balance the arm. 

Playing weight is then applied by means 
of a supplementary adjustment on the arm, 
calibrated in half-gram divisions from 0 to 6 
grams. This must, of course, be set to the 
zero mark before adjusting the main 
counterweight. The method of operation of 
this adjustment is not clear, but presumably 
it is some kind of spring system. 

We tested this adjustment with a high- 
accuracy gauge, and found it to be accur¬ 
ate to within about 5 per cent over most 
of its range, which we regard adequate 
for normal operation. Our check at the 
half-gram setting showed that accuracy had 
fallen off at this point, with actual weight 
being only .325 grams, but this position 
is of only academic interest, since it is not 
likely that many will be using cartridges 
capable of tracking at this weight. 

Anti-skating adjustment is provided, 
which we found to be completely effective, 
even when operating with a playing weight 
of half a gram, and when a smooth disc 
(without grooves) was substituted. A separate 
control allows the anti-skating compensa¬ 
tion to be adjusted to match the playing 
weight being used. 

The driving motor is a hysteresis synchro- 
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60T PROBLEMS ? COSTLY RECALLS? 

DISSATISFIED CUSTOMERS? CUT PROFITS? 

ENJOY COMPLETE CUSTOMER SATISFACTION 
FROM FITTING GENUINE 
TELECOMPONENTS PARTS 


(A division of Ferris Industries Ltd.) 752 Pittwater Road, Brookvale, N.S.W. 


STOCKED BY FERRIS BROS. PTY. LIMITED. Sydney: 93 0221. Melbourne: 42 3141. Brisbane: 68 4344. Canberra: 9 0325. Wagga: 3888 
Townsville: 3444. Rockhampton: 4041. SYDNEY: Universal Car Radios Pty. Ltd. 35 4356 and 74 1486. General Accessories Pty. Ltd. 73 0211 
Standard Components Pty. Ltd. 68 3254. Lawrence & Hanson Electrical Pty. Ltd. 69 4041 and 43 2277. Electronic Parts Pty. Ltd. 560 7566 
George Brown & Co. Pty. Ltd. 29 7031. Mellor Bros. 74 9478. MELBOURNE: Television Replacements. 34 1225. Radio Parts Pty. Ltd. 30 1251 
Douglas Radio Co. 211 1698. Warburton Franki Industries (Melb.) Pty. Ltd. 69 0151. BRISBANE: General Accessories Pty. Ltd. 2 3093. Telcor 
Aust. Pty. Ltd. 36 0766 and 91 1217. TOWNSVILLE: General Accessories Pty. Ltd. 6061. W.A.: Tedco Pty. Ltd. 21 2561. Carlyle & Co. (1959 
Pty. Ltd. 21 9331. S.A.: Tyquin Distributors Pty. Ltd. 57 8153. MT. GAMBIER: Stewart Day. 2 3889. TASMANIA: W. & G. Genders Pty. Ltd. 
Launceston, Devonport, Hobart and Burnie. 54 



Yamabishi 

volt sliders 


proved in the 
Australian market 
over several years 

ranges 1 to lOO amps 
single phase 

1 to 30 amps 
three phase 

standard (surface) and panel 
mounting types 

nominal 240 V (single phase 
input or per phase) 

nominal 0-260 V (single phase 
output or per phase) 


SOLE 

AUSTRALIAN 

AGENTS 


H. ROWE 


A CO. PTY. LTD. 


HOBART SYDNEY ADELAIDE 
MELBOURNE BRISBANE PERTH 




















nous type which locks to the 50Hz mains 
frequency and therefore ensures accuracy 
in turntable speed under widely fluctuating 
mains voltage conditions. With the addition 
of a heavy (51b) turntable, indications are 
that wow and flutter will be at a low 
level. This was confirmed in listening tests. 

A very useful feature, which indicates 
the careful thought which has gone into 
the design of this unit, js a stylus tip 
setting gauge mounted on the base-board 
under the cartridge shell. This enables the 
stylus tip of any cartridge used in the head 
to be accurately set to the correct position 
to ensure minimum tangential tracking error. 

A screw adjustment at the front of the 
head shell is used to position the cartridge. 

The base of the unit measures approxi¬ 
mately 14in x 12in, and the makers specify 
a minimum size of mounting board of 
17iin x 14-3/16in. However, a point worth 
remembering is that the lever control used 
to operate the lowering mechanism is rather 
inconveniently situated close to the right 
edge of the baseboard, and close to the 
tone arm, so that it is necessary to leave 
sufficient clearance for comfortable opera¬ 
tion of this device when mounting the unit. 

A very comprehensive instruction manual 
is provided—and a word of caution here. 
Purchasers should read this RIGHT 
THROUGH before attempting to use the 
turntable. We found that the motor is locked 
in position for transportation by two plastic 
wedges which MUST be removed before 
switching on. However, this fact is not 
mentioned until page 7 in the manual. 

In consideration of all the facilities pro¬ 
vided and the generally high standard of 
manufacture, one is not surprised to find 
that the price of the Miracord 50H is 
fairly high, retail price being $148. This 
price includes a dynamic cartridge, but for 
those purchasers who wish to use a cart¬ 
ridge of their own choosing, the unit can 
be supplied without cartridge for $137. In 
view of the small reduction involved, one 
might conclude that the cartridge supplied 
cannot be regarded seriously, but we found 
it to perform well in listening tests, pro¬ 
ducing bright treble and good bass, with 
no obvious peaks. (H.A.T.) 


GLASS ENCAPSULATED 
TIN OXIDE RESISTORS 

CORNING GLASS WORKS is now 
stocking glass tin oxide resistors manufac¬ 
tured by an English associate company, 
Electrosil Ltd. The resistors are Electrosil’s 
TR style, approved to triple rated pattern 
RFG5 of the U.K. Ministry of Defence 
specification DEF 5115-1, also used in Aus¬ 
tralia for military and professional elec¬ 
tronics equipment. 

The triple rating concept used in the 
TR style resistors allows the specification 
of the one style of resistor to be applied 
to varied applications in general purpose, 
semi-precision and many precision areas, 
according to how the resistor is rated. This 
results in significant purchasing and inven¬ 
tory economies. 

Brief characteristics of the types being 
stocked by Corning are: 

TR4: Semi-precision rating 1/10 watt 
with stability of 0.5 per cent; high precision 
rating 1/8 watt with stability 1 per cent; 
general purpose rating of i watt with 
stability of 2 per cent; 51 to 47 K-ohms; 
0.281 x 0.098in maximum; Pattern RFG5-F. 

TR5: 1/8, i and i watt ratings with 
stabilities of 0.5, 1 and 2 per cent; 20 to 
470K-ohms; 0.375 x 0.15in maximum; Pat¬ 
tern RFG5-W. 

TR6: 1 and 1 watt ratings with 

stabilities the same; 20 ohms to 1 megohm; 
0.539 x 0.19in maximum; Pattern RFG5-D. 

A TR8 resistor is also available, with 
triple rating of i, 1 and 2 watts. Its com¬ 
plete ohmic range is 100 ohms to 1.4 meg¬ 
ohms. Stabilities are the same and case 
size is 0.728 x 0.19in. 

Additional information is available ifrom 
Corning Glass Works, 1202 Plaza Building, 
Australia Square, Sydney. 


INSTROL "MINI" LOUDSPEAKER 


During the month, Messrs Broad¬ 
way Electronics (Sales) Pty. Ltd. 
submitted for review a pair of 
small loudspeaker units intended 
for use in space-saving, though 
good quality, stereo systems. 

Largely the result of developmental 
work by the Mullard and Magnavox 
organisations, the units measure 141 x 
8-1/8 x 8-1/8 inches, a size which 
allows them to fit readily into existing 
bookshelf structures. 

Offered here under the name of Instrol 
“Mini” speakers, they are available in 
teak, walnut or maple, or other finishes 
to special order. TTiose submitted were 
in oiled teak and were simply but well 
finished on front and all four sides, 
appropriate to any likely listening-room 
situation. 

Internally, the units are fitted with a 
Magnavox 6WR main speaker, with the 
Magnavox 3T tweeter, fed from the 
voice coil line through a series capacitor. 

The enclosure uses the vented prin¬ 
ciple with a small, internal tubular port, 
the aim being to make maximum use 
of the back wave from the loudspeaker 
to reinforce ontout toward the low fre¬ 
quency end. The approach is in line 
with what we take to have been the 
original intention, namely to make the 
system as comnatible as possible with 
low power amplifiers, having neither pro¬ 
vision nor capacity for electrical bass 
boost. 

In this respect, the concept differs 
from our own “Bookshelf* system, where 
we started out with less restrictive 
requirements in terms of size and an 
assumption that the units would be used 
primarily with amplifiers having a power 
output of 7 watts or more and bass- 
boost facilities. 

Nevertheless, comparison with our 
Bookshelf system is more or less inevit¬ 
able, both by way of interest, and as 
a guide to prospective purchasers. Our re¬ 
actions could be summarised as follows: 

SIZE, SHAPE; The Mini loudspeaker 
system is smaller, more “chunky** and 
more appropriate to actual use on exist¬ 
ing shelves. Our Bookshelf, despite its 
name, finds as much application stand¬ 
ing unobtrusively on the floor against 
curtains, or hung on walls. Its taller, 
slimmer shape is appropriate to these 
situations. As might be expected, the 
smaller internal volume of the Mini 
speaker imposes more severe design 
restrictions. 

PRICE: The Mini system would 
normally be somewhat cheaper for the 
same standard of finish, because the 
materials cost is slightly lower and it 
does not include a cross-over network, 

PERFORMANCE: At the bass end, 
output from the Mini system is sustained 
noticeably in the 90 to 120Hz region 
by radiation from the port. However, 
below about 90Hz harmonic output 
becomes progressively more evident, 
firstly with the emergence of second 
harmonic and then third harmonic. The 
effect can be seen on a mic./CRO set-up 
or heard on listening tests with sine- 
wave input. Though it could introduce 
problems higher up, blocking the port 
cleans up the waveform noticeably at 
these very low frequencies, vindicating 
that the high velocity through the 
restricted port is responsible for much 
of the difficulty. The tendency for the 
Mini system to multiply low frequency 
energy up into the 100Hz region makes 
it rather inappropriate for electrical bass 
boost. 



Against this, the Bookshelf system 
gives the immediate impression of having 
less prominent bass, and this is actually 
so, because the rear wave from the cone 
is dissipated isothermally in the internal 
filling. However, the roll-off is smoother 
and there is much less tendency to 
frequency doubling; modest bass boost 
can be thus used to good effect. 

How important these factors are 
depends a good deal on listener per¬ 
ception and the kind of program most 
commonly reproduced. The difference is 
most noticeable in classical pipe organ 
music, where fundamental tones which 
are quite inaudible as such in the Mini 
are strong in the Bookshelf. 

Over the middle and upper range, 
we compared the Mini system with one 
of our original Bookshelf units, using 
a 5-inch tweeter and a 2.5KHz cross¬ 
over, This is still the system we prefer, 
because it shares the work load more 
equitably and minimises intermodulation 
effects. 

In both cases, the frequency response 
was well sustained up to the limit of 
audibility, but the Mini system exhibited 
a more prominent middle register pro¬ 
bably as the result of three minor 
factors: (1) No IR drop through the 
inductor winding; (2) larger overlap 
between the two speakers, operating 
from a common low impedance source; 
and (3) residual output from the port. 

The difference, which was merely 
noticeable on sine wave tests, became 
most apparent with white noise input, 
the Mini system having a somewhat 
louder, and much more T *middly*’ sound 
than the Bookshelf. 

Based on these tests and on a variety 
of program material our verdict would 
be along these lines: 

If you have a good amplifier system, 
with bass boost facilities, and can 
accommodate the larger bookshelf unit, 
it is the one to go for. Fundamental 
bass is better, the sound is “whiter** 
and the intermodulation lower, 
it gives results far better than avail- 
system, the Mini unit is worthy of con¬ 
sideration, particularly if space is limited. 
It makes good use of the signal drive 
available and one thing is certain— 
it gives results far better than available 
from routine loudspeakers hung in the 
usual open-backed radiogram cabinet. 

In short, it does well the job for 
which it was developed. (W.N.W.) 
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TRANSISTORISED 4-CHANNEL 
REMOTE BROADCAST 
AMPLIFIER BAR-2 


APPLICATION 


The BAR-2 has four indepen¬ 
dent channels with balanced 
inputs and separate gain con¬ 
trols. Small and light in weight, 
it is 4£ in. high by 17$ in. wide 
by 8 in. deep and only weighs 
16 lb. 

Housed in an aluminium alloy 
case the amplifier is finished 
in metallic grey and has an ano¬ 
dised front panel with black 
characters. 

All controls, switches, VU 
meter and ’phone jack are 
mounted on the front panel. 
Batteries are held in place by 
special clamps in a compart¬ 
ment covered by a removable 
base plate. 

Its weather-proof canvas carry¬ 
ing case is so designed that it 
is not necessary to remove it 
when using the amplifier. 

KHHHHHH 


Specifically designed for outside broadcast use, the AWA BAR-2 
Amplifier offers you these important features 

• Completely transistorised 

• Battery or 240V A.C. operation 

• Low-noise input transistors 

• Extra reliability with printed circuits 

• Output transistors protected against line shorts 


AW A also manufactures a complete 
range of broadcasting equipment 
including transmitters on the medium 
or high-band operating frequencies. 

For further particulars please contact Engineering Products Division. 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

P. O. BOX 2516, SYDNEY. N. S. W. 2 0 2 3 3 
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TRADE RELEASES 
IN BRIEF 

PLESSEY PACIFIC PTY. LTD. has 
inounced the appointment of Mr W. 
iedler-Gill to the new position of Manage- 
ent Development Executive. He will be 
sponsible for the development of future 
iddle and senior-level management per- 
nnel in Plessey's Australian companies. 

In addition, he will help organise recruit- 
rnt, training and development programs 
signed to provide Plessey with sufficient 
jmbers of qualified engineers and tech- 
cians to meet the company's expanding 
rtivities in Australia. 

INTERNATIONAL RESISTANCE CO. 
PY. LTD. has been granted Quality 
pproval Certificates by the Australian 
r med Services Approvals Committee to 
ver the l.R.C. “M” coated high stability 
iistors in the sizes DMA, DMB, DMC, 
MF and DMH. 

l.R.C. has also been granted Qualification 
jprovals for its Type 4V3J, 7V4J and 
V58 wire wound fixed resistors. 

The company points out that these mili- 
y specifications came into existence to 
sure that devices being purchased for use 
the various government departments 
>uld be of the highest quality and that 
ch similar item would conform to the re- 
ired acceptance standards. The specifi- 
tions also cover the detailed inspection 
d sampling procedures to be followed, 
d the detailed method of examination to 
used for inspections. 

UNITED RADIO DISTRIBUTORS PTY. 
'D., who have traded from premises in 
illip Street, Sydney, for 20 years, have 
>ved to new premises at Shop 32, Ash 
eet, Angel Arcade, Sydney, Customers 
i advised that the new showroom can be 
broached either through Angel Arcade 
im Pitt Street, or through Paling Place 
m George Street, opposite Wynyard 
ition. Manager of the new premises is 
r Donald Stuart. 

ROLA COMPANY (AUSTRALIA) PTY. 

D. is now able to supply 21 loudspeakers 
m its preferred range and seven from its 
vpreferred range with 8-ohm voice coils, 
ler types not yet listed as standard can 
supplied or request. A complete list of 
: types available with 8-ohm voice coils 
obtainable from the Rola head office at 
e Boulevard, Richmond, E.l, Victoria. 

<ERGUSON TRANSFORMERS (SALES) 
Y. LTD. have advised that, because of 
reased costs of labour and materials, it 
been found necessary to increase selling 
ces of all products manufactured by 
•guson Transformers Pty. Ltd, 

)wing to the variation in ratio of labour 
l material used in components, the com- 
ly has not found it possible to apply 
same percentage increase to its full 
ige of products, but the increases vary 
m a minimum of 10 per cent up to a 
ximum of 12* per cent on previous prices. 

PHILIPS ELECTRICAL PTY. LTD. 
e entered the gas chromatography field 
h a new range of equipment designed 
1 manufactured in Britain by the M.E.L. 
uipment Company. The equipment was 
oduced at the recent International Sym- 
iium on Gas Chromatography in Rome, 
ere more than 20 major units were ex¬ 
ited. 

\ distinguishing feature of the range is 
it all units — injection systems, oven 
iperature controllers, column, detectors 
i read-out units — are of modular de- 
i. Complete chromatographs can there- 
e be supplied which will exactly meet 
ividuai requirements. Furthermore, such 
truments can be economically extended 
handle additional types of work as oc- 
ion demands. Solid state circuitry is em- 
yed, and high-quality components and 


LETRASET TRANSFERS FOR CIRCUIT DIAGRAMS 


Letraset Australia Pty. Ltd., 230a Sussex Street, Sydney, have sent 
details of their range of electronic symbol sheets for use in preparing 
circuit diagrams and printed circuit masters, letter and numeral sheets 
for chassis and panel marking, and their new Letraset tapes which 
are supplied in a convenient plastic dispenser. 


The circuit symbols are supplied in sheets 
measuring 7in x 5in. Most sheets contain 
a variety of symbols of the same basic 
type, and the number of symbols to each 
sheet varies according to size, ranging from 
about 50 to more than 200. 

The Letraset symbols are dry transfers 
which adhere firmly to any smooth, dry 
surface with which they are placed in 
contact, after the application of light pres¬ 
sure. Each sheet is supplied with a waxed 
paper backing-sheet to prevent the symbols 
from coming into contact with any surface 
to which they might adhere accidentally. 

The range of symbols available includes 
those most commonly used, for example: 
Capacitors; resistors; rectifier diodes (full 
wave); rectifier diodes (half wave); induc¬ 
tors and transformers (two sheets); relay 
contacts; relay coils; branch jacks and keys; 
keys and break jacks; earth-to-ground; 
earth-to-frame; pluge and sockets; lamps, 
motors and instruments; transistors; recti¬ 
fying valves; pentodes; double pentodes; cold 
cathode tubes; switches; wafer switches; 
multi-point switches; fuses, links and bat¬ 
teries; mechanical contacts. 

The retail price per sheet is 48c, plus S.T. 

Realising that some purchasers might 
have only occasional need for these sym¬ 
bols, and would therefore be unlikely to use 
up the full-size sheets, Letraset has pre¬ 
pared an “Electronics Kit” consisting of 
24 sheets measuring 3*in x 5*in. This sells 
at the attractive price of $4.50, plus sales- 
tax, and obviously represents very good 
value when compared with the cost of single 
sheets. 

All symbols conform to BS 530 and, 
where relevant, have been drawn to meet 
Services preferences. 

A handy storage cabinet which will hold 
360 sheets is given free with an order of 
120 or more sheets. This measures 8 x 
4* x 6in, made of heavy duty strawboard, 
and contains 24 stiff card wallets for filing 
sheets. 

Letraset tapes are rather more convenient 
to use than the sheets, but each tape con¬ 
tains only one symbol, and these are mainly 
intended for use in situations where repeti¬ 
tive marking is required. Tapes can be 
supplied with any marking required, (cus¬ 
tomer supplies artwork) in widths from *in 
to 2in. The initial cost of the tape in the 
special plastic dispenser is $1.74 plus sales- 
tax, but refills tapes cost $1.50 plus sales- 
tax. 

The containers have matching lugs and 
sockets on the opposing sides so that they 
can be assembled in rows to make a neat 
fitting on the work bench or draughtman’s 
table. As the tape is withdrawn from the 
dispenser, the backing strip is automatically 
separated from the symbols. Since each 
width of tape contains only a single symbol, 
there is no risk of accidental application of 
adjoining symbols, as there is with the 
sheets. 

The manufacturer’s literature points out 
that the symbols are fungicidal resistant 
and can be used on equipment manufac¬ 
tured for tropical conditions. They are also 


Letraset Instant Lettering 

Catalogue of typefaces and allied products 
Sc^irlftrnustertxich Symbote und sonsbge Fabrikate 



Letraset sheets in a filing wallet and 
the Letraset catalogue. This cata¬ 
logue and one of the sample sheets 
seen at the front of the filing wallet 
are available free . 



A Letraset tape in its special plastic 
dispenser. 


heat resistant and dyeline copies may be 
taken without damaging the sympols. Addi¬ 
tional protection when symbols are used 
on chassis and panels can be provided by 
a coating of clear varnish. 

In addition to the examples mentioned 
above, Letraset sheets are available in a 
wide range of type faces and specialists’ 
designs. A catalogue, sample sheet and 
other literature can be obtained from the 
Australian agents at the address given 
above. 


strict engineering standards are claimed to 
result in high overall reliability. 

In addition to the new range of “routine” 
chromatograph units, a prototype research 
chromatograph and a development model 
of an “automated” preparative chromato¬ 
graph were demonstrated in Rome. 

FOXALL INSTRUMENTS PTY. LTD., 

High Street, Armadale, S.E.3, Victoria are 
Australian agents for The Foxboro Com¬ 


pany, U.S.A., which has just introduced 
a completely redesigned version of its 
Consotrol line of small-case electronic 
instrumentation. The new line is all solid- 
state, and the makers claim that it incor¬ 
porates the latest advances in process con¬ 
trol technology and is especially suited for 
centralised plant-wide control systems. 

This new solid-state Consotrol instrumen¬ 
tation, comprising controllers, recorders, 
(Continued on Page 148) 
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DEITRON ELECTRONICS 

4-6 TAYLOR ST. TAYLORS SQUARE DARLINGHURST 
PHONE: 31-5430 
MAIL ORDER SPECIALISTS 


Full range of transistors, diodes, pots, solder Irons, test equipt., 
etc. available, let us quote on your requirements. 

TRANSCEIVER SUB-ASSEMBLIES 




istorised variable 

D.C. POWER 
SUPPLY 

200mA. 

0-20 volts 

$19.40 

PM SOc. 
Interstate 7/6 


$18.75 


SIGNAL 

TRACER 


$25.20 


Post SOc. Interstate 75c. 

Refer back issues for more information on 
above. 


Pricer jjre net Inctudlnt 


MINIATURE RESISTORS AND 
CAPACITORS 



VS, Vi, 1/8 or 1/32 watt .001 mf to .2 mf 
preferred 10 per cent 5mf to lOOOmf 
range, tol 5 per cent. 


DYNAMIC MICROPHONE 



100-1400 KHz. 
Frcq. Response 
Impcdence 50K. 
$9.50, 



PANEL METERS 

All popular volt, milli-amp. 
Amp, VU and S 
1000 types ex stock. 

MR—38P 1 5/8 x 1 5/8. 

MR—52P 2 3/8 x 2 3/8. 

MR—65P 3 3/8x3 1/8. 


COMING SOON ALL FERRITES , PVC-GANGS, POTS, ETC. 
Suitable for Japanese Radios, etc. 
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indicators and auxiliary stations, is full} 
compatible with digital computers, thus 
allowing the combination of computers anc 
process instrumentation for integrated con 
trol systems. Further details are availabli 
from the Australian agents, at the address 
given above. 

EMERSON AND CUMING, INC., ol 
Canton, Massachusetts, U.S.A., can nov 
supply shielded chambers in kit form whicl 
allows the customer to do his own con 
struction. Known as Eocoshield KCP Cham 
ber Kits, they consist of all the element 
required for installing the room on a sup 
porting structure erected by the consumer 
Kits are available for 11 different sizes o 
chamber, ranging from 8 x 8 x 8ft to 8 : 
16 x 24ft. 

The makers say the chambers exhibit th 
following minimum insertion losses: magnt 
tic fields, 40dB at 15KHz and 60dB a 
lOOKHz to 1MHz; electric fields, lOOdl 
from 15KHz to 100MHz; plane waves, 80dl 
from 100MHz to 1GHz. 

Australian agents for Emerson and Cun 
ing are Wm. J. McLellan and Co. Ptj 
Ltd., The Crescent, Kingsgrove, N.S.W. 

INTERNATIONAL RESISTANCE CC 
PTY. LTD., has introduced another sty] 
to its range of metal fin resistors. Know 
as Type CCA (Style RN60) Che resistor 
rated at ± watt at 70 degrees C and 
available in temperature coefficient T-l 
(±100ppm/degreeC) and resistance value 
from 100 ohms to 100K. 

I.R.C. also advises that the Type CC 
metal fin resistor is now available in foi 
temperature coefficients, TO —T2 —T 
and T6, with resistance ranges between 5 
Ohms and 1 megohm. 

Both types have been performance teste 
to MIL-R-10509 D and E and have bee 
found to be in excess of those requirement 
They are fully insulated and protected fc 
tough moisture-proof “M” coat. 

DUCON DIVISION of the Plessey Con 
ponents Group can now supply a range < 
miniature carbon resistors manufactured l 
Teikoku Tshushin Kogyo Co., of Japan. 

Ducon says these resistors are eminent 
suitable for low power applications whe 
high levels of stability and close toleram 
are required, coupled with long life, sm* 
size and economy. 

The resistive element is of the pyrolyt 
cracked-carbon type deposited on an alka 
free ceramic substrate. The external coatii 
is a high grade epoxy specially selected 



inhibit moisture, thus the resistors are ide* 
ly suited to applications where stability ov 
long periods is important. 

These resistors are available in two style 
Type RD-SZ are of the axial lead typ 
Type RD-TSZ are single ended types, su 
able for printed wiring board use. 

Lead-tin alloy coated soft copper lea< 
are used, which ensure excellent solderab 
ity by either manual or dip soldering tecl 
iques. 

Further details and a leaflet showii 
characteristics of these resistors is availab 
on request from the Ducon head office 
Christina Road, Villawood, N.S.W. (Box ! 
P.O., Villawood). 

(Continued Opposite Page) 

























































































A new 3in curvilinear tweeter, Type 
TC has been developed by Magnavox 
Australia) Pty. Ltd. Although an inexpen- 
ive unit, seUing for $3.85 retail, it is an 
xcellent performer. 

A performance curve supplied by the 
ikers show that the unit has a frequency 
sponse that is substantially flat (plus or 
nus 3dB) over the frequency range 6KHz 
20KHz, assuming a 2uF series capacitor 
d a nominal 15-ohm circuit. 

We tested the unit in our “Playmaster 
okshelf” loudspeaker system and found 
to perform well, comparing favourably 
th the 5in unit originally specified. 

It should be noted, however, that, along 
th the 5in tweeter, the original Bookshelf 
sign specified a 4uF series capacitor, as 
rt of a 2.5KHz crossover network. The 
C tweeter is not recommended for use 
h a 2.5KHz crossover, because of natu- 
limitations on the response and power 
ndling imposed by the small cone. For 
5 in the Bookshelf system, the 3TC should 
operated in conjunction with a 5KHz 
>ssover network, as described in the 
cember 1964 issue. 

[leaders making up their own cabinets 
the Bookshelf system should note that 
they intend to use this new 3in tweeter 
place of the 5in unit, they should reduce 
' size of the cutout for the tweeter from 
n to 21in. When cabinets are purchased 
kit form, a patching piece may be used 
reduce the size of the cutout, but this 
ist be airtight. One of the PVC type 
in glues should make a good seal if the 
ching piece is screwed firmly into place 
h screws placed at regular intervals 
>und the diameter. 

iiiimiiiiiiiiiimuiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiitiiiiiiiiitmniiiiiiiiiiimiiiiiiiiin 

rade In Brief — cont. 

INTERNATIONAL RESISTANCE 
ILDINGS LTD., have concluded discus¬ 
es with Murata Manufacturing Company 
1., of Kyoto, Japan, on arrangements 
ler which companies within the I.R.H. 
oup will represent this highly regarded 
►anese component maker for a wide range 
their speciality ceramic products. 

[he Murata company recently won world 
ognition through their fundamental re- 
rch into the properties of ceramic inter- 
diates, such as barium titanate. (Ceramic 
irmedaates may be broadly described as 
f ceramic, half semi-conductor.) This has 
Lilted in new and unique products which 
1 now be available to Australian design 
pneers, says I.R.H. 

The agreement covers the following pro¬ 
mts: ceramic filters, positive TC thermis- 
s (known as “Positors”), piezo-electric 
ing forks and piezo-electric ignition ele- 
nts. 

International Resistance Co. (Australasia), 
e Crescent, Kingsgrove, N.S.W., will 
idle inquiries initially. Technical data and 
iples will be available shortly, and I.R.C. 
pneers are studying the application of 
se products so as to be able to provide 
►ign assistance when required. □ 


“OXFORD” 

RADIO CHASSIS 

INSTRUMENT CASES 

PRINTED AND 
ENGRAVED PANELS 

SPECIAL 

METALWORK 

24-32 O’RIORDAN STREET, 
ALEXANDRIA. N.S.W. 


Alt distributors carry the full range 

VICTORIA: SOUTH AUSTRALIA: WEST. AUSTRALIA: 

A. H. NICHOLLS & CO. Gerard and Goodman Pakbar Pty. Ltd., 
510 Bridge Road, Ltd., Guthrie Street, 

Richmond. Rundle Street, Osborne Park. 

Adelaide. 

QUEENSLAND: TASMANIA: 

D. IRVINE A CO., Homecrafts-Tasmania, 

401 George Street, 199 Collins Street, 

Brisbane. Hobart. 

HEATING SYSTEMS PTY. LTD. 

24-32 O’Riordan Street, Alexandria, N.S.W. 

69-3764 69-7616 
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Test with the best... 

mm ELECTRIC 

MODEL F-80TRO MULTITESTER 


Check these features for versatility : 

• The meter movement is of shock-proof construction capable of with 
standing impact and vibration. High accuracy measurement is ensure 
for the frictionless 34.5 microampere movement. The range of the re 
sistance goes up to 50 megohms, powered by the internal batteries. 

• Ranges are smoothly advanced forward and backward by a uniquel 
designed rotary-ring switch. 

• The meter movement is protected from accidental impression of higl 
current. 




• The LV and LI scales provided check all types of semiconductors. 

• The germanium diode rectifier extends frequency response of the lov 
AC voltage range up to 100k cycles. Even the AC 250 volt range check: 
voltage of 20k cycles. 

• The special scale provided reads the electromotive force of the batterie 
mounted in the meter. 

• Clear-cut mirrored scale dial and long pointer afford accurate reading 

• Overall appearance of the meter is elegant. The glossy, jet-black phe 
nol-resin rear case makes a beautiful contrast to the light, meta-acrylii 
front cover. 


Measurement Range Available: 

0C voltage: 0.25v 2.5v lOv 50v 250v 500v tOOOv (25k Q v) 

AC voltage: 2.5v IQv 50v 250v 500v lOOOv (5k Qv) 

DC current: 0.04ma 0.5ma 5ma 50ma 500ma 

Resistance: Range - RX1 RX10 RX100 50 M12 

Midscale - 10012 1k!2 10kl2 250kl2 

Minimum 212 2012 20012 5k!2 

Load current (U): 15ma 1.5ma 0.15ma 

Load voltage (LV): 1.5v 1.5v 1.5v 


For detailed information, please write: 

WARBURTON FRANKI LIMITED 

SYDNEY • ADELAIDE • BRISBANE • MELBOURNE 



■ JlgT/Tv i k SANWA ULICTRI 

to., m> 

Dempa Bldg., ? chome, Sotokanda, Chiyodaku, Tokyo. Japan Cabla ‘SANWAMETER TOKYO 


ffHSknWW IMPROVED 
■k«e 0 eVW\ 30 WATT 

a ». 

PRINTED CIRCUITS 

From your drawings. Price: $10 sat up charge plus 30c for 
each print S sg. In. and under. For prints over S sg. In., add 
2c par sg. In. Drilling, plating, coding, prlca an application. 

12v. All Transistor 
P.A. AMPLIFIER 

No. S78—Complete Kit off ports to 
smallest screw, $55. No. 454 — 
Wired ready to operate, $40. Freight 
extra. Sixe: bin w. x 3m h. x $iln 
d. Weight 4*tb. 

jZzk* /f!L I.U 

u»** ! COMHm 

• No expensive test equipment • Everything fits. 
1904 RF Transporta 7. Complete kit—No. 440: $41.50. 
Portable car radio, Idantlcal to 440 above, plus extra twitch 
and car coil, ate. No. 442: $44. 

(Write for booklet on 440 and 442.) 

ELECTRONIC FLASH 

Part No. 

475 Prlntad clrcalt board .. .. $2.50 

124 Transformer 100 joule •• •• $8.00 

125 Trigger transformer.$2.00 

COILS ft IP's 45S Kc 

Aar, R.F. osc. and JFV. •• $1.70 aa. 

Farrlta Aar .$2. 

Poataga 10c. Write for details and price 
Part 245 Unlvert^ Tapa OSC coll, 

1^00^1 STEREO 

MULLARD 12 TRANSISTOR 

5 watt x S watt. 

Distortion of 1%. Frequency re¬ 

sponse 30 cycles to 18Kc. Output IS 
ohm speaker. 

12ln Ig. x 7ln d x 4in h. 

Pra-Ampllflar k!t No. 616C $29.90 

2—5w Main Amplifiers No. 

1—Sw Powar aupply No. 681C $16.00 
Steal chassis, plated No. 649 $ 2.50 

COMPLETE KITS. nuts, screws. 

ate. No. 47 1C . $70.10 

Wlrad and tasted. No. 4710, extra 
$5.00. Freight extra. Write for blue¬ 
print list ot parts. 

HI-FI BROADCAST 
TUNER UNIT 

« TRANSISTORS 

* n- ii—*-fi8Ai i ii * i > *’*-• >nix«r, I f., pwr. d*c»r. 

(•BRCDmliaU ISTuib A sf ,M .*W5Km*SIS; 

■nCHx » v** ««ssj 

circuit No* 6V» 50 f2*S0 r * Printtd 
Sl*e U 6ln°ifl. x’sUin w. x 2'aln 

Poitaae 10c. Wrlta for blueprln 

IMPROVED BATTERY SAVER KIT 

4'/f, 4 or 7 volts. Replaces transistor 
battery power Input 240 volts A.C, Maxi¬ 
mum mllliempt 100. Hum-free operation. 

Site 3«/iin 1. i 2'Afn w. x »«/|in h. No. 

4S7, $4.10 (post 10c). Wm* 


/** C Order by Mall Order, Portal Note or Money Order (add port), direct to— 

R.L.5, RADIO PTt. LTD., 051 FOREST ROAD, BEXLEY. NJ.W. 501491, 501305, 



PERSONAL PORTABLES 

Range 30 miles, 200 2 TRANSISTORS 
with abort aarlal 
and earth. Ear* 
placa only, no 
apaakar. Wlrad 
raady to uaa, No. 

444D, $10. 

Poataqa 20c. 

Do-it-yourself kit, 

No. 4MC. on app. 

1 TRANSISTOR—1 DIODE 
582 Do-it-yourself kit .. $S, poat. 10c 
573 Wlrad raady to oparata, $4, poat, 
10c. 


NEW PRINTED CIRCUITS 

Part No. 

47S HI-FI FIVE WATT amplifier $2. 

484 Proamp. Elactronica 45 P.10 .. $2.K 

485 Preamp.—Elactronica 45/PI2A $2.5( 

484 Proamp.—Eloctronlca 4S/PI2I S2.SC 
487 Praamp.—front panal 45/PI2 $2.5( 
487 Philips pro-amp.S3.0< 

470 Phlllpa 10-watt amp.$2.1 

471 Phllipa 10-watt powar supply $2.5 
S/W Racaivar E.A. 44 R4 $2.5 




474 S/W Racaivar E 
571 30 W.P.A. AmpTIflar .. .. $3.1 
404 Mallard 10/10 Starao, pr. .. $4.' 

408 Mallard W8 Tanar.$3 

447 R. and H. Tapa Racordar .. . .$3.20 
Many othara. Wrlta for fall Hat. 
Salaa Tax included. Postage 10c. Wa 
can tapply any R H. Printed Circuit*. 


NEW AUDIO^AMPLIFIE^ 

4 tranalatora. -- - amm b 

’i or 1 watt. 

Small size: cab- 
Inat 3 ’ x 2" x 
1" Plastic. Sult- 
abla crystal P.f 
up. Intercom., 
microphone rad¬ 
io. ate. (9 yolt) 

Do-it-youraalf kit US, $I0~ (Post 10c) 
Wired raady for aaa. USD; $11.50. 



NEW TRANSISTOR PREAMP KITS: 
LOW IMP. inpat 2 trana. 472C $4.50 

Wired raady for uaa, 472D.$1 

HIGH IMP. silicon 2 trana. 480C $4.10 

Wired raady for aaa. 480D.$8 

HIGH IMP. silicon 3 tran. 482C $7.50 

SIZE I i 2 i lift 2 rag. for Sfereo. 
Wired ready for aaa. 482D .. . ■ $7 
Poataga 10c each. Write for data. 
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AMATEUR BAND NEWS AND NOTES 


nternational Regulations of Amateur Service 


Careful consideration of some of the Radio Regulations 
adopted by the I.T.U. in relation to the amateur service 
coupled with the views expressed by an overseas visitor in¬ 
dicates that there is no room for apathy towards the possible 
reduction of amateur band frequency allocations. 


By Pierce Healy, VK2APQ* 


Mention is often made in these notes to 
proceedings of the International Tele- 
lmunications Union, and the effect that 
rnational regulations formulated at 
U. conferences can have on the amateur 
'ice. To emphasise the effect of these 
llations it is necessary to take a closer 
c at some of them. 

In the first instance, it must be under- 
>d that amateur radio is defined and 
llated by international and national 
tlations. The Radio Regulations (R.R.) 

drawn up by I.T.U. Administrative 
lio Conferences, which are attended 
representatives of Telecommunication 
ainistrations of the Union’s member 
ntries. 

he current Regulations were adopted by 
1959 Geneva Conference and were 
*ed by the Extraordinary Administrative 
io Conference held in Geneva in 1963 
rovide for allocation of frequencies for 
e communication purposes. To agree to 
sign the Radio Regulations at an I.T.U. 
vention is to sign an international 
:y, so countries who sign must observe 
regulations in regard to radio communi- 
>n matters. 

idio Regulation No. 78 defines the ama- 
service as: “A service of self-training, 
communication and technical investi- 
>ns carried on by amateurs, that is, by 
authorised persons interested in radio 
nique solely with a personal aim and 
out pecuniary interest.” 
le Radio Regulations also lay down 
frequency bands and stipulate the inter- 
mal conditions under which amateur 
>ns are to operate. The use of fre- 
cies in each individual country and 
authority to operate an amateur sta- 
are subject to national laws and regu¬ 
ns. 

>r the allocation of frequencies, the 
d is sub-divided into three I.T.U. Re- 
>. Region 1 comprises Europe, the 
e of the U.S.S.R. and Africa. Region 
orth, Central and South America, and 
on 3, Asia (apart from Asiatic U.S.S.R.) 
Australia. 

le Radio Regulations provide for three 
;ories of service, namely: primary, per- 
>d and secondary services as set out in 
37-139 inclusive. For the use of fre- 
cy bands in a portion of an I.T.U. 
on or in a particular country, footnotes 
‘additional services” and “alternative al- 
ions” have been added to the Table of 
uency allocations. 


ws and notes of Divisional and Club 
vities submitted for inclusion in 
e columns should be forwarded 
ct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


The notification to the Frequency Regis¬ 
tration Board (an organ of the I.T.U.) of 
specific frequency assignments as required 
for most other services by Article 9 of the 
Radio Regulations does not apply to the 
amateur service. 

Article 41 of the Radio Regulations con¬ 
tains most of the provisions specifically 
applying to the amateur service and these 
are mandatory. Radio communication be¬ 
tween amateur stations of different coun¬ 
tries shall be forbidden if the Telecom¬ 
munication Administration of one of the 
countries has notified that it objects to such 
radio communication. 

In this section of the regulations, the 
requirements in relation to the use of Morse 
Code (CW), are stated thus: —Any person 
operating the apparatus of an amateur 
station shall have proved that he is able to 
send correctly by hand and receive correctly 
by ear, texts in Morse Code signals. 


Administrations concerned may, however, 
waive this requirement in the case of stations 
making use exclusively of frequencies above 
144MHz. 

All the general rules agreed to at an I.T.U. 
Convention and in the Radio Regulations 
apply to the Amateur Service, in particular 
the stability of the emitted frequency and 
the elimination of spurious emissions. 

It is also stipulated that transmissions be¬ 
tween amateur stations of different countries 
shall be made in plain language, limited to 
messages of a technical nature relating to 
tests and to remarks of a personal charac¬ 
ter. The use of amateur stations for trans¬ 
mitting international communications on be¬ 
half of third parties is forbidden; however, 
this may be modified by special arrange¬ 
ments between Telecommunication Adminis¬ 
trations of the countries concerned. 

All amateur stations are assigned call signs 
from the international series allocated to 
each country. The call signs have to be 
transmitted at frequent intervals during 
transmissions and at the beginning or end 
of each short transmission. The formation 
of call signs should be the combination of 
one or two letters followed by a single 
digit, followed by a group of not more than 
three letters. 

Combinations that might lead to con¬ 
fusion, in particular with distress or signals 
of a similar nature, must not be used. Also 
the use of a combination commencing with 
a digit when the second character is the 
letter “O” or the letter “I” is not allowed. 

The necessary technical qualifications and 
the maximum power to be used are fixed 
by the individual countries’ Telecommunica¬ 
tion Administration authority. 

The definition of “Harmful Interference” 
is given in Radio Regulation No. 93, in 


Frequency Allocations to the Amateur Service 

Frequency Band 

I.T.U. Region 

Remarks 

1.8MHz to 2.0MHz 

2 and 3 

1 

Shared with other services. 

In certain Region 1 countries, 200KHz 
in the band 1.715MHz to 2.0MHz 
with power restriction 10 watts 
(RR194). 

Shared with fixed and mobile except 

3.5MHz to 3.8MHz 

Worldwide 

3.8MHz to 4.0MHz 

2 

aeronautical mobile, except: In Aus¬ 
tralia 3.5MHz to 3.7MHz exclusive 
allocation (RR206). In India 3.89MHz 
to 3.9MHz exclusive allocation 
(RR207). 

3.8MHz to 3.9MHz 

3 

7.0MHz to 7.1MHz 

Worldwide 

Exclusive allocation. 

7.1MHz to 7.3MHz 

2 

Exclusive allocation. 

In South Africa and South-West 
Africa 7.1MHz to 7.15MHz exclu¬ 
sive allocation (RR212). 

14.0MHz to 14.35MHz 

Worldwide 

Exclusive allocation except in U.S.S.R. 
band 14.25MHz to 14.35MHz shared 
with fixed service (RR218). 

21.0MHz to 2l.45MHz 

Worldwide 

Exclusive allocation. 

28.0MHz to 29.7MHz 

Worldwide 

Exclusive allocation. 

50.0MHz to 54.0MHz 

Worldwide 

Exclusive allocation except as stated 
in Radio Regulations 244-247, 238, 

239. 

144MHz to 146MHz 

Worldwide 

Exclusive allocation and specific 
authority for the use of artificial satel¬ 
lites by amateur service (RR284A). 

146MHz to 148MHz 

2 and 3 

Exclusive allocation except in China, 
India and Japan, shared with fixed 
and mobile services (RR289). 

420MHz to 450MHz 

2 and 3 

Secondary Service. 

Primary Service. 

430MHz to 440MHz 

1 

1215MHz to 1300MHz 

Worldwide 

Secondary Service. 

2300MHz to 2450MHz 

Worldwide 

Secondary Service. 

3300MHz to 3500MHz 

2 and 3 

Secondary Service. 

5650MHz to 5850MHz 

Worldwide 

Secondary Service. 

5850MHz to 5925MHz 

2 

Secondary Service. 

10,000MHz to 10,500MHz 

Worldwide 

Secondary Service. 
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RADIO HOUSE PTY. LTD. 

306-308 PITT ST., SYDNEY. PHONE 26-2817 



CAR, CARAVAN 
LIGHT FITTING 


Auto light with switch fits any 
car, plugs into cigarette lighter 
socket. 6 or 12 volt available. 

$3.75 Posted 


Actual Size 

"KEY LITE" $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$ 4.00 Posted anywhere 


LIMITED STOCK ONLY 
Model RH-10 



RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale. 
Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. ! 

Output; 0-1,000 V in four ranges. 
Size: 5in x 3jin x Hin. 

Weight: 13oz approx. 

Price $10.75 (£5/7/6) 

Postage 50c to $1 extra. 


MULTIMETER TESTERS 


Model RH-50 

Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 



Price $31 (£15/10/ 

Postage 50c to $1 extra 

Batteries: 1 (1.5V), I (15V] 
Size: 3 5-16 M x 6 5-16” x 21 
Weight: 1.41b approx. 

Model RH-31 


Model RH-31 


* 20.000 Ohms per Volt on DC. 

* 10,000 Ohms per Volt on AC. 

* 3 V4" Meter. 

* 18 position selector. 

SPECIFICATIONS 
DC Voltages: 0-5-25-100-500-10C 

5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
<10.000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50-500m 
Resistance: 0-6K-600K, 0-6Meg-60Me 
(30) Ohms, 3K, 30K, 440K. 

centre scale. 

Capacitance: IOOuuF-O.OIuF, 0.002u 
0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 30 
in 2 ranges. 

Output Jack: for Audio measui 
ments. 

Dimensions: (34V x 54V x 2 3-8* 
Weight: (23oz approx.). 

Complete with internal battery a: 
testing leads with prods. 

$24.50 

Postage 50c to $1 extra. 




TRANSISTOR HEARING AID 

First Phone Model 3 Transistors 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Battery used: UM5 dry cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


MODEL TP-5 
POCKET YOM. 
TESTER 


RANGES 

• DC Voltage: 

2,000 OHMS per 
VOLT 0-5-25-100- 
250-1000 Volta. 


AC Voltage: 2.000 
OHMS per VOLT 
0 - 5 - 25-100-250- 
1000 Volt*. 


• DC Current: 
O-SOOuA. 
500mA. 


25uA. 


Resistance: 0-20K. 

0-2M0. OHMS. 

Capacitance: SOOuuF 
to 0.1 uF at 100V 
AC. 0.01 uF to 2uF 
at 5V AC. 


• Decibels: minus 20 
DB to plus 48DB 
In 5 ranges. 



RX10—, pRXIOOO 

XX)V-\ —If-OvV 

ST- *»— ' ■ ' 

-5V-— 

5 ° OAA ' / 2i«A V ' 500,nA 
TP-5 tmk tester 


PORTABLE TRANSISTOR 
TAPE RECORDER 



£5-17-6 

$11.75 


"SUNACE" PD 401 
$ 21.00 (£ 10 / 10 /-) 
Postage 75c (7/6) 

Complete with Mike, Battery and 
Tape. 


STAFF WANTED 


FOR OUR RADIO ELECTRICAL COUNTER 


Enquiries phone 61-3832 or write to 306 PITT STREET. SYDNEY 
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he following terms: “Any emission, radia- 
ion or induction which endangers the func- 
ioning of a radio navigation service or 
ther safety service or seriously degrades, 
bstructs or repeatedly interrupts a radio 
ommunication service operating in accord- 
nce with these Regulations.” 

The Radio Regulations provide that where 
ises of harmful interference occur, the 
latter must in the first instance be dealt 
ith by the operating organisation and the 
elecommunication Administrations. Only 
hen these negotiations have failed to pro- 
ace satisfactory results can recourse be 
iade to the I.T.U. 

Administrations are to resolve these cases 
interference according to bilateral or 
unilateral agreements and by exercising 
le utmost goodwill and assistance. 

Individual radio amateurs can assist their 
itional societies, Telecommunication Ad- 
instrations and international organisations, 
irticularly the International Amateur Radio 
nion by reporting full details on inter- 
rence experienced when operating their 
ations according to international regula¬ 
rs and the laws of their country. 

An “Experimental Station” is defined in 
adio Regulation No. 83 as: “A station 
ilising radio waves in experiments with 
e view to the development of science or 
chnique. This definition does not include 
aateur stations. Amateur stations are 
3 sely related to experimental stations but 
e not fixed stations which provide a tele- 
•mmunication service.” 

It was Radio Regulation 284A, the first 
vised frequency allocation formerly adop- 
i by unanimous agreement at the 1963 
•ace Conference, that provided for the use 
artificial satellites by the amateur ser- 
:e and made the frequency allocation 144- 
Hz to 146MHz an exclusive band for the 
aateur service. 

OUR OVERSEAS VISITOR 
In mid-September a very well known over- 
is amateur, in the person of Wayne Green, 
2NSD (Editor and publisher of the Ameri- 
n amateur radio magazine, “73”), passed 
rough Sydney. 

Escorted by four members of the New 
uth Wales Division, W.I.A., VHF and 
/ Group, Wayne called on several Sydney 
nateurs. 

Being included in the round of visits, I 
5 k the opportunity to discuss with Wayne 
/eral aspects of international amateur 
dio. 

Among the subjects discussed were: The 
T.U., Amateur Radio in the less developed 
untries, the International Amateur Radio 
lion, Novice Licensing, increasing use of 
mmercially built amateur-band equipment. 
The discussion was tape recorded and the 
llowing is a transcript of Wayne’s words 
relation to the International Telecommu- 
jation Union. 

The question asked was: “Is the power 
the I.T.U. over frequency allocations 
predated by amateur associations you 
ve contacted during your trip?” 

Here is what Wayne said in reply: 

“Well, of course, you have several aspects 
your question which are implicit and 
ay confuse. 

“First of all, the I.T.U. has very little 
wer, the I.T.U. is an organisation, and a 
ry small one at that, which mainly gets 
e countries together to come to agree- 
mts, and they hope the countries will 
ide by the agreements, but it is entirely 
luntary. There is police action, no sanc- 
>ns whatever if a country does not abide 
r the agreements. 

“But when the word ‘power’ is used I am 
arried that there might be a misunder- 
mding as to what the power of the 
T.U. is. 

“The only power is the strength of the 
reements of the countries that have gotten 
gether and agreed. Now, of course, with 
e United States, Australia, Britain and 
few other countries, this is a very binding 
reement with them, and they stick by the 
reements made at I.T.U. very rigidly. 
“Many other countries, a great many of 
em, use the I.T.U. agreements as a kind 


of advisory thing, and if it does not suit 
their purpose they do what they please and 
they are not really bound by the agree¬ 
ments of I.T.U.” 

VK2APQ: “Each country does have its 
own internal regulations which they are 
quite free to use as they wish.” 

Wayne: “Right, and the result of this 
is we do find a great deal of interference 
in our amateur bands where none is sup¬ 
posed to exist, and, of course, the commer¬ 
cial bands have the same problem. There 

is, relatively speaking, anarchy on all short¬ 
wave frequencies. 

“Now, of course, since we are bound by 
the agreements of the I.T.U., this puts us 
at a rather great disadvantage with regard 
to those other countries who don’t feel 
quite so bound, and it makes amateur radio 
particularly at a disadvantage because 
amateur radio in most of these countries 
has to stick by the I.T.U. regulations 
pretty carefully. 

“We find a few countries where the 
amateurs operate outside the amateur bands 
and nobody is going to do anything about 

it, but if they want to talk to other 
amateurs they have to stay within the 
allocated bands. 

“I think you were leading up to the 
possibility or probability of what is going 
to happen when the I.T.U. convenes next 
time, and the topic of discussion is the 
re-allocation of frequencies, amateur and 
otherwise. 

“They are going to be discussing all 
short-wave frequencies and, of course, many 
of us are quite alarmed by the prospects 
of this conference that is coming up in 
about three years. We are particularly 
alarmed as we see the general trend of 
events in the I.T.U. 

“The I.T.U. used to be largely run by, 
or controlled by, the European countries. 
The emergence of the African countries and 
their alignment with the Asian countries 
has changed the whole balance of power 
in the I.T.U. just as it has in the United 
Nations. 

“We find the balance of power now lies 
with these new African and Asian countries 
and this is a bit upsetting for us because 
we realise that in virtually none of these 
countries has amateur radio any kind of 
force. Amateur radio is either unknown or 
just barely known in these countries and 
we suspect that we are not going to get 
a good deal of support toward the continu¬ 
ance of our amateur frequency allocations 
from these countries. 

“One of the things I wanted to discover, 
and one of the main purposes of my trip, 
was to visit a number of these countries 
and find out just where amateur radio does 
stand. To find out how many people were 
licensed, how active they are, how many 
are European and how many are local, 
what the possibilities are for the licensing 
of more locals, what the general govern¬ 
ment feeling is toward amateur radio and 
what, if anything, can be done about it. 

“I visited six African countries and 11 
Asian countries and I think I have a fair pic¬ 
ture of what the position is. 

“In Africa I visited: Kenya, Tanganyika, 
Uganda, Ethiopia, Sudan and Egypt. In 
Asia I visited: Lebanon, Syria, Iraq, Afganis- 
tan, India, Nepal, Burma, Thailand, 
Malaysia, Singapore. 

“I found in the bulk of these countries 
that governments were virtually unaware 
of the existence of amateur radio and that 
in a few of them they knew it existed but 
were quite suspicious of it. I did not find 
in any of these countries any degree of sup¬ 
port for amateur radio. So as things stand 
right now I think that the prospects for 
amateur radio at Geneva in 1969 are lather 
dim. 

“We can accept that or try to do some¬ 
thing about it. I think it will be possible to 
affect a change which may result in the sav¬ 
ing of our bands if we get busy. 

“Number one: we want to make these 
countries aware that amateur radio has a 
tremendous value to them. 

“I think we can get this story across to 
them so that they will appreciate that 


amateur radio is of tremendous importance 
to the development of their country and 
that their country cannot develop without 
amateur radio. 

‘This is true. Amateur radio is absolutely 
basic to the development of any country. 
No country has progressed into the modern 
world without a good foundation of radio 
amateurs, because it cannot be done. 

“A country must have communications 
and electronics if it is going to develop in 
the modern world. Business, government and 
everything to do with the country depends 
on communication. It is absolutely basic, 
and you Cunnot have communication and 
electronics unless you have the people to 
do the job. You have to have them in quan¬ 
tity and the only source of these technically 
trained people, and technically interested 
people, is amateur radio. 

“The only other way to get people into 
this is for the government to set up a train¬ 
ing school and teach them, but this is 
almost prohibitively expensive. 

“Amateur radio costs them nothing and 
they get trained people automatically. 
Roughly 50 per cent of the amateurs will 
go into communications and electronics. It 
has historically been that percentage in every 
country. 

“Also amateur radio has the grest ad¬ 
vantage that it grabs hold of people in their 
High School years and sends them in the 
direction of communications and electronics. 
It gets them interested.” 

On that note the discussion continued 
on youth training schemes and novice 
licences. A transcript of this and possibly 
other subjects will be published in a future 
issue of these notes. 


1 


INTERNATIONAL CONVENTION 
An International Radio Amateur meeting 
was held at Konstanz, Germany, on the 
25th and 26th June, 1966. Hans Ruckert, 
VK2AOU, a Sydney amateur and member 
of the N.S.W. Division, W.I.A. attended the 
meeting. Hans gives this very enlightening 
account of his visit to Europe. 

“About 10 years ago a group of old- 
timers from DL, HB, OE and F, etc., pro¬ 
posed a meeting for amateurs with their 
families, additional to the conferences 
which mainly deal with administration, poli¬ 
cies and technical matters. 

“The place chosen was Konstanz, on the 
shores of beautiful Lake Konstanz, at the 


SPECIAL PURCHASE FROM U.K. 

Battery Charger Kits. 4 amp 6/l2v variable 
charge rate with meter. Comprises punched 
metal case in Hammcrtone enamel, all parts 
down to last nut and bolt and assembly 
details for only $11.00, post paid. A few 
only, so order early. 

4 Amp Charger T/F ; (Variable charge rate 
tappings), S.T.C. F.W. rectifier, 6/l2v and 
charge rate panels incl. Circuit for $5.75. Post 
paid. Not many of these either. 

PEAK ELECTRICS, P.O. Box 123. 
CROW’S NEST. N.S.W. SS-1944. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 


Aristone 

including . 
Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

2t 1 George Street 


Sydney Tel. 27-5831 
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8992 8994 8996 8998 9000 9002 9004 9006 9008 
FREQUENCY IN KHz. 


NEW Designed and Produced in Australia 

9 MHz. S.S.B. FILTER TYPE 9-OA 

To satisfy an ever increasing demand for a filter suitable 
for S.S.B. transmitting purposes, Pye engineers have de¬ 
veloped the Type 9-OA which is now in production at 
our Crystal Division. 

This filter, supplied with two Style 'D' carrier frequency 
crystals and sockets, comprises a package unit. With 
each unit a typicaj schematic circuit diagram is supplied. 

Specifications: 

60 dB Bandwidth: 

40 dB Bandwidth: 

Pass Band Ripple: 

Input Termination: 

Output Termination: 

Physical Dimensions: 

Recommended Oscillator Crystals: 8998.0, 9002.0 kHz. 

Price each package unit — $30.00 plus tax. 
Quantity discounts will be negotiated. 

For further information contact:— 

PYE PTY. LTD. 

Mtlbourne P.O. Box 105, Clayton. Phono 544-0361 

Brisbane 97 Merivale Straat, South Brisbane.. .. 4-1571 

Sydney 59 Arundel Street, Forest Lodge. 68-4111 

Adelaide: I Ifould Street, Adelaide. 23-3183 

Perth: 151-155 Brisbane Street, Perth. 28-4338 

Hobart: 141 Murray Street, Hobart.... .. 3-3707 


3 kHz. min. 

6 kHz. max 
2dB max. 

150 O plus 150 pF. 

150 n dIus 120 pF. 

2" x i.375" x 1.125" 


MAGRATHS 


'Vari-Tath' Motor 
Speed Control 
project kit 


As described in “ELECTRONICS AUSTRALIA*, 
March, 1966 issue. 

Using this easily constructed and low-cost unit the 
speed of a “universal” or commutator-type AC 
motor may be adjusted over a wide range while 
still maintaining fairly constant torque. The unit 
is thus ideal for controlling the speed of electric 
drills and saws, food mixers, and movie projectors. 
It will handle up to 5 amps. 


$21 


COMPLETE ! 

■7 C POST FREE 

* i 3 Anywhere in Australia 

and its territories. 

For further details see Page 43, March, 1966, issue 
“Electronics Australia.*’ 


FOUR-CHANNEL AUDIO 
MIXER PROJECT KIT 

As described in “ELECTRONICS AUSTRALIA”, Feb., 1966 

Especially for AMATEUR TAPE RECORDISTS, MOVIE MAKERS 
and PUBLIC ADDRESS MEN. This mixing unit has been designed 
to blend together signals from up to four sources — two dynamic 
microphones and two crystal-ceramic pickups. Fully transistorised, it 
offers outstanding performance, compactness and economy of opera¬ 
tion. 

SPECIFICATIONS: 

• Four-channel audio mixing unit using silicon transistors. # Two 
dynamic microphone channels; for high impedance types, input imped¬ 
ance 50K with gain of 250. For low and medium impedance, input 
impedance 11K with gain of 750. Response 30cps to 40KC within 
3dB. • Two crystal/ceramic P.U. channels; input impedance 500K 
unity gain. Response 20cps to 40KC within 3dB. • Designed for 
nominal 250mV output level, but will deliver more than 5V RMS 
before clipping. Output impedance less than 22K. # Mic. channels 

noise — 54dB below 250mV output; pickup channels better than 
-60dB. T.H. distortion at IV RMS output 0.15 per cent. # Maxi¬ 
mum control interaction ldB. • Operates from two small 9V batteries; 
drain 1.5mA at 18V. 

Additional components for optional 
level metering and mains power 
supply circuits can be supplied for 
those who wish to build a more 
elaborate mixing unit. Ask for a 


$25 


COMPLETE: POST FREE anywhere in Aust. and its Territories. 
For further information see Page 28, Feb., 1966, “Electronics Aust” 


. H. MAG RATH & CO. R T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 
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iviss and German border, with the 8000ft 
igh snow-capped mountains of the Alps 
i the background. 

“The congress hall was the Council bull¬ 
ing, which dates back to 1388, and is where 
le Roman Church held a council meeting 
i 1414 to 1418 to elect a new Pope. 

“It so happened that our trip to Germany 
ong service leave and accumulated annual 
ave) made it possible to attend the Kons- 
nz meeting, in the hope of meeting again 
Id friends and more recent DX friends. 
“Accommodation had been organised 
>ng before, because during that weekend 
[1 hotels are occupied by amateurs from 
lany countries, and up to 2,500 had pre- 
iously come to this meeting. 

“The council building stands right at the 
ke harbour. From the restaurant on the 
rrace and the gardens one has a fine 
ew across the lake. 

“After checking in at the See-View Hotel 
i Friday, June 24, I went to the council 
ill. Hams were busy setting up the many 
ands for the amateur gear exhibition and 
le of equipment, which occupied the 
ound floor. 

“The car park was reserved for mobiles, 
e convention station and the official VW- 
ises of the German, Swiss and Austrian 
nateur licensing officials. 

“It did not take long for some old friends 
come along and shake hands and to 
lebrate the occasion. We had no trouble 
cognising each other, although we all had 
come li sun spot cycles older since 
►t meeting. 

“On Saturday, the amateur exhibition 
iened and the hall was as crowded as a 
11 at the Royal Easter Show in Sydney. 
There was absolutely everything a ham 
aid wish for, or could be interested in. 
»ur call sign in fluorescent plastic, com- 
te amateur TV transmitters, the full com¬ 
ment of about eight U.S. makes of 
:eivers and transmitters, etc., beams, 
im parts, mobile aerials and mounts, 
eral makes of equipment made in Ger- 
ny, Japan, France, etc. (G-land missed 
t). 

‘One could walk in with pockets full of 
>ney and out with a complete radio lab. 
i ham shack. The prices are much lower 
re because the German free trade policy 
is not put high import duties on the 
xls. 

‘In the afternoon, the reception for 
resentatives of foreign countries was held 
the 600-year-old town hall. About 18 
intries from all six continents were 
•resented, and I had the honour to be 
only one from VK, also holding the 
C travel record. 

‘Max Hull, W.I.A. Federal President, had 
t me a letter via our Federal Councillor 
2APQ, asking me to pass the best wishes 
the VK hams on to those present at 
nstanz. 

In the evening the ball was held in 
upper hall of the council building, 
ich was packed to capacity. It became 
icult to talk about CW, SSB, etc., in the 
sence of dance music QRM. It was there 
t I presented the President with a large 
jmerang, made in Northern Territory, as 
ravelling trophy for DJ/DL winners of 
VK-ZL Contest. 

‘DL7AA, a well known DX man from 
lin, won the trophy for his excellent 
>5 performance on CW and phone. It is 
?ea that many more DL/DJs will now 
to contact us “down-under” during our 
itest, having something special to fight 

The licensing officials, in the 
se VW-busses, of the three countries, 
, HB, OE, spoke several languages. On 
sorting a licence from any country 
I passport, one was issued with a tern¬ 
ary transmitting licence for HB or OE 
I also DL. They must be on good 
ns with their administrations. 

‘Even on Sunday the brisk trading went 
in the exhibition hall. A number of ‘Fox 
its’ with 2-metre and 80-metre gear 
linly mobile, but some on foot) were 
d. One could make a flight over the 
e and the Swiss Alps in a ham-piloted 
ne. The tourist office invited visits to 


Switzerland, Austria and many other 
famous holiday centres. 

“On my way around Germany, I visited 
DL1FK (editor of “DL-QTC,” and DX 
partner of many VK’s) in Hamburg, who 
showed me his town and the harbour. 
Coming from Sydney, one feels more at 
home in Hamburg than in any other 
European city (except for the hundreds of 
cranes in the harbour). 

“Dick, DL1FK, is using a collection of 
Heath and National gear, and the visitor 
will find over his desk a reproduction of an 
Albert Namatjira painting. He supplies me 
with “DL-QTC,” and I see that he obtains 
the A.R. magazine from VK.” 

VALE 

During September the death of two New 
South Wales amateurs occurred. They were 
Ralph Miller, VK2ARM, a well-known 
VHF operator and Gordon McLeod, 
VK2ADC, who was a well-known DX 
operator. 

The deepest sympathy of their friends 
in the amateur service is extended to their 
families in their sad bereavement. 

QSL CARDS 

The practice of exchanging QSL cards 
is almost as old as amateur radio itself 
and it may be interesting to readers to 
contemplate the views expressed by Henry 
Wilson, EI2W, past president, Irish Radio 
Transmitters Society. 

The following extract was taken from an 
article written by EI2W, published in the 
International Amateur Radio Club maga¬ 
zine “Interadio.” 

“Some aspects of our hobby that are en¬ 
trenched by tradition will have to be re¬ 
vised. I have always felt that too much 
time is spent by the average amateur in 
chasing awards and certificates. There are 
far too many of these in amateur radio. 

“The QSL card is also becoming a mill¬ 
stone around the amateur’s neck, I know 
there will be criticism of my views on this 
touchy subject, but one has to be honest 
and outspoken in this matter. The average 
small society today is finding the cost of 
maintaining a QSL Bureau a financial bur¬ 
den. 

“A lot of money going into this traffic 
could be used to pay the expenses of dele¬ 
gates to international conferences where 
something constructive can be done for the 
amateur. The larger societies could study 
this problem carefully. Millions of cards are 


hoarded in amateur shacks to be eventually 
destroyed. 

“A system of verification by national 
societies could be worked out and adopted 
whereby an amateur received one confirma¬ 
tion for each country worked. Surely this 
would satisfy the desire for proof of one’s 
achievements? We must end this costly and 
time - consuming traffic which has far out¬ 
lived its usefulness.” 

EI2W is located in the Dublin mountains, 
1,000 feet above sea level and working ex¬ 
clusively in the UHF-VHF bands has con¬ 
tacted stations in Copenhagen (800 miles) 
on 2 metres and France (400 miles) on 
70cM. The only contacts with California 
and Mexico from Europe during the Inter¬ 
national Geophysical Year, were from EI2W. 

The QSL Bureau manager of the New 
South Wales Division W.I.A., Sid Molen, 
VK2SG, due to business commitments, has 
tendered his resignation effective from Nov¬ 
ember. Sid, ably assisted by Ted Whiting, 
VK2ACD, has operated the N.S.W. bureau 
for the past five years and has handled 
tens of thousands of cards in spite of the 
claims of poor DX conditions. Thanks of 
the members of the Division are extended 
to both for their task well done. 

Non-members of the W.IA. in New South 
Wales can obtain cards forwarded to the 
bureau by maintaining, at the bureau, a self 
addressed envelope and on payment of a 
small handling charge. Full details can be 
obtained by writing to the QSL Bureau 
Manager, Box 1734, G.P.O., Sydney. 

In keeping with the practice of the major¬ 
ity of QSL bureaus throughout the world, 
cards received for non-members not claimed 
within a reasonable period are returned to 
the originating bureau. 

ISRAEL 

From time to time information comes to 
hand on the licensing conditions for ama¬ 
teur radio operators in overseas countries. 
The most recent to be received is the re¬ 
quirement for the Class “C” (Novice) 
licence in Israel. As there is no comparable 
type of licence in Australia the requirements 
laid down are of some interest. 

At the present time there are about 300 
licensed amateurs in Israel: those of the 
Grade “C” (Novice) comprise approximately 
20 per cent of this number. To receive a 
Grade “C” licence, the candidate is required 
to pass the Examination for Radio Amateurs 
(Grade “C”) conducted by the Director 
General of the Ministry of Posts. In this 


BLACK LIGHT 

SPECIAL New Black Lioht (Ultra Violet) Kit 
. , . Explore The Unseen World Around Us 
. . Many Practical Uses For The Science 
Minded And Hobbyist. 

Kit contains large 24" x 1 1/8 UV Tube. 
24" white enamel housing with sockets. Trans¬ 
former and Instant Starter. 3-core Safety Lead 
and Plug. Reflector, plus full instructions and 
suggestions. 

Complete Kit ONLY $17.71 post paid. In¬ 
cludes FREE Strip Phospherent Tape for simple 
experiments. 

Be prepared for the Computerised Future, 
learn now the giant electronic brains op¬ 
erate • • - with DIGI-COMP. 



New working model Digital Computer. Easy 
to assemble from rigid plastic parts . 
Teaches Comouter fundamentals, adds, sub¬ 
tracts. multiplies, complements, shifts, carries, 
memorises, compares, sequences ... Kit in¬ 
cludes step-by-step assembly diagrams plus 
28-page manual covering operation, computer 
language (binary system), programming, prob¬ 
lems and experiments . . . Complete at 

ONLY $10.95 post paid. 

Also 50-page Programming Book for further 
experiments - .. $1.95 post paid. 


SEND TODAY I 


SEND TODAY! 


"NEW ERA"Dept EL8 

P.O. Bo* A 274 
SYDNEY SOUTH. N.S.W. 


become an 
expert in 
Amateur Radio 

Stott’s easy-to-follow courses 
in amateur radio offer expert, 
practical training. Highly 
qualified radio engineers show 
you how. Learn how to design, 
build and operate the world’s 
latest equipment. Get free 
details today! 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flindars Lane, Melbourne. 383 
George St., Sydney. 290 Adelaide St., 
Brisbane. 45 Gilles St.. Adelaide. 1130 
Hay St.. Perth 


POST THIS COUPON TODAY 

Please send me your Prospectus on 
Amateur Radio 

MR., MRS., MISS 


ADDRESS 


AGE 

understand that no Sales 
Representative will call, rm.ii.66^ 
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BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 


ACCURACY- STABILITY- ACTIVITY-OUTPUT 



All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 
TOLERANCES: 0015%, .002%, 
.003%, .005% ETC. 

Consult us for Crystals for any moblla Radio. 
Pricas depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 
Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and Slate Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL. 

BOX 2102. AUCKLAND. 

MESSRS. ATKINS (W.A.) 

LTD., 894 Hay Street. MESSRS. UNITED 

PERTH. DISTRIBUTORS PTY. 

LTD.. 175 Phillip Street. 


MESSRS. A. E. HAROLD 
PTY. LTD.. 123-125 
Charlotte Street. BRISBANE 


SYDNEY. 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


TASMANIA. 


546-5076 


examination the candidate is required 
demonstrate his knowledge of the followi 

1. Use of electrical insulation for safet 

2. Electrical units (ohm, ampere, v< 
watt). 

3. Ohm’s law. 

4. Electrical power as a function of vi 
age and current in DC circuits. 

5. Simple circuits of series and para 
connected resistances. 

6 . The concept of frequency and its r< 
tionship to wavelength. 

7. The basic concepts of inductance i 
capacitance in AC circuits. 

8 . Purpose and components of reson 
circuits. 

9. Methods of tuning transmitters to 
desired frequency, using specific antennas 

10. Transmitter faults liable to cai 
radio-frequency interference to reception. 

11. Transmission and reception of Int 
national Morse (Latin characters) in cl 
text and code groups, at 6 words ] 
minute. 

12. Meaning and use of the follow 
“Q” signals with and without the quest 
mark. 

QSA QRK QTC QRU QRM QRN Q' 

13. Meaning and use of the follow 
operational abbreviations: — 

AR CQ DE K VA BT 

14. Formation of amateur call signs i 
recognition of call signs of prohibited co 
tries (Israeli amateurs may not communic 
with stations in Arab countries). 

15. The actual use of call signs, op< 
tional abbreviations and “Q” signals 
establish and maintain amateur commum 
tions. 

16. General limitations of the conditi 
of the Amateur Radio Licence. 

The Grade “C” licensee is permil 
operation under the following conditions 

1. Operation limited to Morse (A-l) in 
sub-bands of 7065-7085KHz and 211 
21150KHz only. 

2. The transmitter must be crystal c 
trolled and limited to a maximum po 
input of 10 watts to the final stage. 


TRIMAX for a complete transformer range! 




Trimax have avail¬ 
able most types 
of transformers, 
ranging in weight 
from a fraction of 
an ounce to half 
a ton. You bring 
us the problem — 
we will supply 
the transformer. 
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I.AJLU. 

The problems associated with the forma- 
ion of a Region 111 body within the 
ramework of the International Amateur 
tadio Union is still receiving special atten- 
ion on the part of the Federal Executive 
nd Divisional Councils of the Wireless 
nstitute of Australia. 

The New South Wales Division has 
iken steps to form a committee for the 
urpose of raising finance. Interest has 
een shown in the project by the New 
ealand Association of Radio Transmitters 
nd Hong Kong Radio Society in their 
iplies to inquiries made by the Federal 
Executive. 


A summary of the members of the 
A.R.U. and the licensed membership at 
le end of 1965 follows: 


nitials 

Country 

Licensed 

Members 

RAEM 

Morocco 

70 

RI 

Italy 

1,800 

RRL 

United States 

78,891 

RSB 

Barbados 

38 

RSI 

India 

150 

ARS 

Bahamas 

13 

ARTS 

Burma 

25 

RRL 

Canada 

3,078 

RAG 

Guatemala 

130 

RAS 

El Salvador 

25 

ARC 

Germany 

8,325 

DR 

Denmark 

1,800 

ARS 

Ghana 

42 

RC 

Ecuador 

200 

ARTS 

Hong Kong 

39 

kRC 

Israel 

150 

LA 

Iceland 

18 

ITS 

Ireland 

132 

kRA 

Jamaica 

28 

VRL 

Japan 

13,200 

ARL 

Korea 

61 

ABRE 

Brazil 

4,000 

\RA 

Angola 

148 

:ra 

Colombia 

750 

S4RE 

Mexico 

890 

>RA 

Panama 

68 

IME 

Mozambique 

140 

ARTS 

Malaya 

125 

RRL 

Norway 

928 

ZART 

New Zealand 

1,775 

jVSV 

Austria 

579 

^RA 

Philippines 

48 

'K 

Poland 

1,000 

AAG 

Greece 

24 

\L 

Lebanon 

25 

:a 

Argentina 

2,400 

:b 

Bolivia 

107 

:c 

Chile 

430 

:cr 

Costa Rica 

186 

:d 

Dominican Rep. 

145 

:p 

Paraguay 

326 

:p 

Peru 

520 

:u 

Uruguay 

1,200 

:v 

Venezuela 

1,250 

IF 

France 

2,104 


Portugal 

280 


Luxembourg 

59 

SB 

Bermuda 

45 

1C 

Ceylon 

50 

SF 

Russia 

3,500 

;z 

Zambia 

42 

;gb 

United Kingdom 

7,700 

ssr 

S. Rhodesia 

132 

lRL 

South Africa 

1,700 

AL 

Finland 

1,777 

LJ 

Yugoslavia 

3,600 

A 

Sweden 

2,081 

R 

Syria 

15 

JA 

Belgium 

560 

:ar 

Congo 

— 

LE 

Spain 

975 

SKA 

Switzerland 

600 

’RON 

Netherlands 

1,122 

iRONA 

Netherland Ant. 

12 

IA 

Australia 

2,454 


These figures were taken from the 1965 
ition of the International Amateur Radio 
Lib publication “INTERADIO.” Some 
ler interesting facts extracted from the 
tistical data given is: 27 countries in- 
ding Australia have a power limitation 
■ the amateur service of 150W or less. 

21 countries the permitted power range 
from 200 to 800W, while in 17 countries 
; limitation is 1,OOOW. 


WIRELESS INSTITUTE ACTIVITIES 


The Federal Contest Committee of the 
W.I.A. has advised that the John Moyle 
Memorial National Field Day will be held 
over the weekend of February 11th and 12th, 
1967. Full details of the rules will be pub¬ 
lished in future issues of these notes. 

Rules for the 1966-1967 Ross Hull Memor¬ 
ial UHF - VHF Contest will be published 
next month. 

NEW SOUTH WALES 

A lecture given by Norm Burton a very 
well-known short-wave listener, to the Sep¬ 
tember general meeting of the division, 
brought back many pleasant memories to the 
older members and gave the younger ones 
a look into the past. 

The lecture, entitled “Radio Communica¬ 
tion—Past and Present,” was illustrated by 
a large number of slides and covered the 
early experiments and equipment used by 
Marconi, and other early pioneers of radio 
communications. 

Photographs of many historical documents 
were included. Ships installations from the 
days of the rotary spark gap transmitters 
and coherer receivers to the present day 
radio telephone and teleprinter equipment, 
clearly showed the amazing progress that 
had been made within the past 50 to 60 
years. 


WICEN NOTES 

Further to the list of crystal frequencies 
required to put various makes of car-phones 
onto the WICEN VHF net frequencies, Peter 
Campbell, VK2AXJ, has given the follow¬ 
ing details. 


Channel 

Transmitter 

Receiver 

A 

3038.63KHz 

14795.4KHz 

B 

3041.66KHz 

14810.0KHz 

C 

3043.75KHZ 

14820.0KHz 


These are for the Courier F.M. 100. Modi¬ 
fication details were given in the W.I.A. 
magazine “A.R.,” August, 1964. 

The crystal frequencies given refer to the 
VHF nets only. HF net frequencies in the 
7.QMHz and 3.5MHz bands have not been 
set as most stations have VFO control and 
a suitable channel would be selected when 
the neccessity arose. 

Severe congestion has occurred on Chan- 
nell B net frequency. It is suggested that it 
would be a definite advantage if more 
stations would obtain crystals for channels 
A and C. Net operation on the three chan¬ 
nels could then follow the pattern used in 
Victoria, i.e. 

Channel A Mobile to Base. 

Channel B Mobile to Mobile. 

Channel C Base to Base. 

It is also recommended that a pause of 
3 seconds between transmissions be observed. 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Radio A TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature & Cartoons 
Oil fc Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel'Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Oversee', Exa ■*1 
Engineers’ Institutions 

ADVERTISING 

Copywriting 
Commercial Art 
Advert’g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way, Crow’* Nest. Tele.: 43-2121. 
MELBOURNE: 234 Collins Street. Tele.: *3-7327. 

BRISBANE: Heindorff House, 171 Queen St.. Brisbane. Tele.: 2-6125. 
ADELAIDE: T. & G. Building, King William St. Tele.: W-4148. 
PERTH: C'wealth Bank Building, 55 William St. Tele.:21-7268. 

NEW ZEALAND: Wellington, 182 Wakefield St. Tele.: 53-109. 

Please send free Book on . 


NAME (Mr, Mrs, Miss).AGE 

ADDRESS . 


^OCCUPATION.... 


STATE..Dept. 526 

PHONE.. 


EA.Il.fefc 1 
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Tudor Radio 

L E. CHAPMAN 
ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 


RONETTE MICROPHONE CASE, 
NEW. 



£1/5/, pack and post, 3/. 


Transistor speaker and drive transform¬ 
ers, large and midget type.... 10 0 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts .15/ each 

5,000 to 3 and 15 ohms .... 12/6 each 
Transistor speaker chokes .. 15/ each 
Here’s value in pots. 

Pots, single log and linear: 

3K, 71K, 10K, W.W., 20K, 25K, 50K, 


1V/UJV, iffVJvlVp 4*J\J JvA/fVj A XVICK | 

2 Meg.5/ each 

1.5 Meg. Dual Concentric .. 10/ 

Pack and post 50c. 


Pots dual ganged 10K. 5/. 1 Meg. 12/6 

Pots concentric. 100K + 50K, 100K 4* 
21K, 100K + 10K, 250K + 250K, 
500K + 500K, 1 Meg + 1 Meg., 
1 Meg. -f 500K, Various 
others . .5/ each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available.. £4 each 

TV safety glass per sheet .... £1 15 0 

Garrard plug in stereo heads £2 0 0 

TV masks, 17, 21, 23in .... 15/ each 


Tuning condensers 2 and 3 
gang . 10 0 



STEREO AMPLIFIER 


KIT SETS 

TU 10, 3.5. watt per channel, £12. 

TU 11, 3.5 watt per channel has 
facilities for tape and microphone 
channels, £14. 

TU 12, 5 watt per channel, £13/10/*. 
TU 13 5 watt per channel with TU 11 
facilities, £16* 

Each kit set includes valves, speakers 
and all components. 

Single stage amplifier kit set: 

5 watt per channel, £11. 

2 stage of I.F.T. tuner. £7/10/. 

Large dial BC SW, £11. 

Ideal to use with the above amplifiers. 


Transistor ear plugs, 3 for 10/. 

Tag strips, mixed types. Dozen, 6/. 

Switches, oak 4 position, 4/ each. 
2 position, . 2/6 each. 


Knobs long shaft, push on. Dozen 12/. 
Knobs for concentric shaft. Dozen 12/. 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. 10/ bag plus 2/6 post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. £1/8/. 

Transistor speaker transformers, single 
ended, 5 watt, 15/. 

Dutch Philips 3 pin flexible jacks 4/ ea. 


STEREO RADIOGRAM CHASSIS. 
New well-known make. 75 per cent 
complete. £7. Pack., post., 10/. 



PORTABLE RADIOGRAM OR 
INSTRUMENT CASES, £4/10/-. 


MSP line output transformer 90 deg., 

£ 2 / 10 /-. 


SPEAKERS 


MSP 20928 mod 12 PQ .... 

£6 

15 

0 

MSP 6x9 15 ohm. 

£2 

15 

0 

MSP 8in twin cone 15 ohm 

£2 

15 

0 

MSP 12in twin cone 15 ohm 

£3 

15 

0 

MSP 7 x 5, 3 and 15 ohm .. 

£1 

15 

0 

MSP 3| inch . 

£1 

0 

0 

Rola 5 x 4, 3 and 15 ohm .. 

£1 

5 

0 

Rola 4x3, 10, 15, 27 ohms 

£1 

0 

0 

Rola 5 B 3 ohms . 

£1 

0 

0 

Rola 8 x 4 15 ohm . 

£1 

15 

0 

6x9 single cone 15 ohm .. 

£1 

15 

0 

8 inch single cone 15 ohm 

£2 

2 

0 

31 inch 47 ohm . 

£1 

0 

0 

6 x 4 33 ohm ... 

£1 

5 

0 

2 x 1, 15 ohm . 

£1 

0 

0 

5 x 3, 47 ohm. 

£1 

0 

0 

5 x 3, 27 ohm . 

£1 

0 

0 

10 x 3, 15 ohm. 

£1 

10 

0 


CAR RADIO PUSH BUTTON 
TUNERS 



Complete with Coils, slight faults, 
£1/10/ each. 


CLOCK RADIOS, LIMITED QUAN¬ 
TITY, famous make, £25 each. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers, etc, ...... 1/ yard 

Radio knobs, push on.5/ doz. 

Miniature valve sockets 7 and 9 pin 

1/ each 


Octal valve sockets . 1/ each 

Picture tubes, all sizes, new in cartons. 
£12/10/. With your dud. Bonded 
extra. 


Philips I FT’S 455KC .. .. 7/6 each 
Aerial and oscillator coils .. 5/ each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer. 


TV AERIALS 

Famous Make 

All types £1/15/ to £10 plus post. 

TV aerial lead in. 96 yard 

TV aerial chimney mount kits £1 15 0 
Wall stand-off brackets, pair 10 0 


TELLY 

MINI TAPE RECORDER 



Specifications 

Record and play back, push-button con¬ 
trols. Playing time 30 secs. Batteries 2. 
3v. Dimensions 3 9/16in x 2 3/16 in 
x 1 7/8in. Transistors 4. Reel endless. 
1 3/8. Speaker 1 3/4. £6/10/. 

PUBLIC ADDRESS 
SPEAKER HOUSING 



For 4, 5, or 6in speakers. £2, post 5/. 


2 amp fuses. £1 15 0 per 100. 

Special.... 12in speaker, 2 ohm Rola. 
£3, pack and post, 7/6. 

Transistor plastic outer case .. 5/ each 
Transistor carrying straps .... 2/ each 
Stereo pick-up arms, with Xtal.. £3 each. 
Metal rectifiers for battery and electric 

portables . 5/ each, post. 1/ 

Pilot lamp holders.3/ per doz. 

TV or cabinet castors.4 for 10/. 

100 Mixed Knobs including TV channel 

changers .£5 

240 v AC Record Changers, stereo 
£10/15/, Mono £10. Pack and post, 
N.S.W. 15/, interstate £1/5/. 
Gramophone motor and pick-up, 240v 
AC £5/15/. Pack and post, N.S.W. 
10/. Interstate 15/* 

OA 70 diodes .4/ each. 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., £1 per 100. Pack and post, 2/6 
3, 5, and 10 Watt IRC wire wound 
1 resistors. Many values. 

. 2/ each, 12 for £1 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

. £1. Pack and post 2/6. 

50 -f 24, 350 vw + 100 mf 25vw, 7/6 ea. 

30, 30mf 300 vw 350vp.7/6 ea. 

Many others. Invaluable for service. 


SHEPHERD CASTORS .. £1 10 6 

set of 4. 

SMALL AMPLIFIER OR TUNER 
CHASSIS 15/ each. Pack and post 25c. 

ALPHA 200V AC 1 amp push-on 
switches 3/ each. Ideal for fridges. 

90 deg. PICTURE TUBE SOCKETS 
2/ each. 152 valve sockets 2/6 each. 


VALVES 


12AU7 .. 12/6 
12AX7 .. 12/6 
6SA7 .. 12/6 
6V4 ... 91 

6BU8 .. 12/6 
6M5 ... 12/6 

6AN7 ... 12/6 
6N8 ... 12/6 


1S5 ... 

. 10/ 

1T4 

...5/ 

6CJ6 .. 

,. 15/ 

12BH7 

.. 12/6 

6L18 . 

.. 10/ 

ECL85 

..12/6 

SP61 . 

.. 10/ 

UU9 ... 

.. 10/ 
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CENTRAL COAST BRANCH 
\t the September meeting of the Centra! 
ast Branch, Lionel Dooland, VK2ZLD, 
r e an interesting lecture and demonstra- 
i on “Printed Circuits,” which it was 
ted, seemed to emphasise how apt the 
m “Wireless” is. 

rhe Branch Christmas Party will be 
d on December 7th at the new Bistro 
staurant in William Court, Gosford. A 
icious Smorgasbord dinner is planned, 
be preceded by “punch,” conversation, 
The accommodation is limited, so 
mbers and intending visitors are request- 
to make reservations early, 
rhe Branch meetings are held on the 
rd Friday of each month, in the School 
Arts, Mann Street, Gosford. 


QUEENSLAND 

following the successful “Fam-Fest” held 
February, it has been decided to again 
d the get-together of Queensland and 
them New South Wales amateurs and 
ir families at Kingscliffe, a few miles 
th of the N.S.W.-Queensland border, 
he date set by the committee is Novem- 
20 th, when it is expected that states 
be vying with each other to have the 
atest attendance. 

r isitors and those holidaying at the 
rist spots that abound the nearby areas 
be particularly welcomed. 


WEST AUSTRALIA 
the September issue of the West Aus- 
an VHf Group news bulletin, notice 
given of the intention to shift the 
MHz beacon from its present fre- 
ncy to one higher in the band, possibly 
3MHz. 

he change was made because 144MHz 
)o close to the frequency to be used in 
Australis satellite project, 
is also proposed to bring the frequency 
in “Fox Hunts” to within 300KHz of 
beacon frequency so that those who 
car radios after a converter will be 
to tune both the “Fox” and beacon 
uencies. 

ic new president of the Group, D. 
tiam. VK6HK, has submitted a program 
ictivities for the coming year. Judging 
he scope of the proposals it is going to 
very active year on VHF in VK6. 


NEW TRANSCEIVER TESTED 
hen a VHF operator appears on SSB 
he DX bands that is news and when 
unit being used is the latest model of 
SBE-34, that’s news also. 

C2APQ has for 48 hours, prior to 
pleting these notes, been evaluating the 


10 DAY HI BLUE MOUNTAINS 

rhe Annual Field Day of the Blue 
mntains Branch of the Wireless In- 
:ute of Australia will be held at the 
tal venue — The Lawson Swimming 
ol grounds. The date set down is 
nday, November 20, when the 
ather in the mountains should be very 
asant. 

\ full program has been arranged 
ich will commence with a 144MHz 
amble at 10.30 a.m. and conclude at 
p.m. Operation can be carried on the 
y to the Field Day if desired. 
Registrations will commence at 10.30 

At 11.30 a.m. a 144MHz “Sniffer 
nt” within the ground. 

[ p.m. to 1.45 p.m. a 144MHz hidden 
nsmitter hunt. 

having at 1.30 p.m. there will be a 
s Trip for the ladies to some of the 
nic spots in the mountains. 

Later in the afternoon there will be a 
:asure Hunt and a 7MHz Scramble, 
e final portion of the program will be 
presentation of prizes at 4.15 p.m. 
There will be the usual ice-cream, 
nks and hot water available plus some 
posals equipment. 

Ml visitors will be welcome — keep 
aday, November 20 clear for that trip 
the mountains. 


SBE-34 SSB transceiver on the 7MHz, 
14MHz and 21MHz bands. 

The unit is complete with AC and DC 
power supplies. The entire transceiver pack¬ 
age is less than one-half cubic foot in 
volume and weighs approximately 18 
pounds. It contains 23 transistors and only 
three valves and for mobile work has a 
current drain of 0.6 amps on standby, 3.6 
amps with transmitter filaments and high 
tension on. On transmit (single tone) the 
current drain is 14 amps. 

A 2.1 KHz Collins mechanical filter is 
used. A pitch control is provided for tuning 
the receiver 500Hz either side of the trans¬ 
mitted frequency. Small plug in VOX and 
crystal calibrator units are optional acces¬ 
sories. 

From interstate reports received and the 
DX heard using dipole antennas, indica¬ 
tions are that it is a well above average 
piece of equipment. 

Hawker De Havilland Australia Pty. 
Ltd., Raytheon agents for Australia, are 
considering the possibility of marketing 
the unit. 


YOUTH RADIO SCHEME 

A report from the examiner for the Ele¬ 
mentary Certificate in New South Wales, 
Doug Williamson, gave details of the suc¬ 
cessful candidates at recent examinations. 
The report gave the total as 21, and praised 
the high standard of work of the club leaders 
and of the papers submitted by candidates. 

The clubs from which the successful 
candidates came were:— 

Canterbury District Scouts: Three Hon¬ 
ours passes from a total of three candidates. 
The club instructor is Stan Bourke, VK2EL. 

Ryde High School; Brian Fowler, the 
instructor, had the club’s first successful 
candidate. 

Griffith High School; Geoffrey Leaver, 
son of a well-known YL operator VK2SU, 
gained an Honours pass. 

Marist Brothers Radio Club, Pagewood. 
Two Honours and three Credit passes. 
Brother Romuald is the instructor. 

Marist Brothers Radio Club, Maitland, 
where Brother Cyril is the instructor, one 
Honours and two Credit passes. 

Special mention was made of the candi¬ 
dates instructed by Roger Davis, VK1RD, 
himself an ex-YRS Club student. 


Roger instructed three groups: the first 
group, Postal Group No. 3, had two excel¬ 
lent passes with Eric Gauja gaining a 99 per 
cent pass and P. Frazer a 9J per cent pass; 
the second group, the Canberra Radio 
Society, had three Honours and one Pass; 
the third group, at Lyneham High School, 
had two Honours, one of which was a 98 
per cent gained by Alan Klason. 

Of the 21 candidates, Eric Gauja and 
Alan Klason will receive book prizes donated 
by The Overseas Telecommunications Com¬ 
mission (Australia). All other successful 
candidates will receive a transistor donated 
by AWV, and packets of resistors and 
capacitors donated by Standard Telephones 
and Cables Pty Ltd. 

To meet local conditions, it has been de¬ 
cided the Youth Radio Scheme of the Vic¬ 
torian Division, W.I.A. will become a 
self-supporting group which is not relying 
on but affiliated with the W.I.A. 

This decision means that a small fee will 
have to be paid by a club or an individual 
to become a registered member of the Club 
Scheme in Victoria. It was agreed by the 
organisers and club leaders that this would 
not present any major problem and it has 
been left to the committee to assess the 
operating costs and decide what the fee 
will be. 

The Committee elected for the forth¬ 
coming year are:— 

Supervisor: H. W. Rider, 232 Cumberland 
Road, Pascoe Vale. 

Secretary-Treasurer: M. Plummer, 66 Rol¬ 
and Road, Strathmore. 

Examinations Officer: D. Buck, 263 Gooch 
Street, Thornbury. 

Registration Officer: W. J. Allen, 82 Morley 
Street, Glenroy. 

Transmission Officer: D. F. Reid, 355 
O’Heas Road, Pascoe Vale. 

Details of the scheme can be obtained 
by writing to the supervisor or personal 

contact with any member of the committee. 

It has also been agreed that at least 

one meeting should be held each school 
term to allow club leaders to discuss teach¬ 
ing and other problems, also to allow an 
interchange of ideas. 

Two new clubs have been registered: 
Burwood High School Radio Club; Club 
Leader, J. Payne, 5 Warren Street, Bur- 
wood. 

Bayswater Youth Training Centre; Club 
Leader, W. Tremewen, 34 Flower Street, 

Fern Tree Gully. B 


Tope Recorder Enthusiasts Check Your Head Alignment & 
Frequency Response 

TEST TAPES 

NOW AVAILABLE 

No. 1. Pure tones 40-10,000 C/S with voice Identification of each band at 
7£ I.P.S. Track 2 continuous 7,500 C/S tone. 

No. 2. Pure tones 40-7500 C/S with voice identification at 3% I.P.S. 

No. 3. White noise one third octave bands 40-10,000 C/S track to full range 
unflltered white noise at 7^ I.P.S. 

No. 4. White noise one octavo bands 100-6400 C/S track two full range un¬ 
filtered white noise at 7^2 l*P-S. 

No. S. Azimuth and vertical head alignment tape can be used without test 
equipment at all tape speeds and 2 or 4 track heads. 

EACH TAPE IDENTIFIED ON 3” PEEL IN CARTON 
PRICE $7.20 EACH. 

Also available: 40ft length of tape with white noise and 2-1" length of 
rubber magnetic strip on card with full instructions. Price $1.20. 

FULL DETAILS SENT ON RECEIPT OF STAMPED AND ADDRESSED 
ENVELOPE AVAILABLE FROM 

J. H. McGrath Pty. Ltd., Electronic Developments Pty. Ltd., 

208 Lt. Lonsdale Street, MELBOURNE, VIC. 232 Flinders Lane, MELBOURNE, VIC. 

DISTRIBUTORS: 

COMTEL International (Vic.) Pty. Ltd., 

17 Rokeby Street, COLLINGWOOD, VIC. 

ADELAIDE: SYDNEY: PERTH: 

951437 564292 214621 
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TRANCEIVERS 


convoy t win 




COMMUNICATOR 

i win 

15 Transistor 
Squelch. Bat 
_ Meter Ear- 

■ phone. Leath¬ 
er Case. 

12 mths. 
warranty. 

Price $90 each 


TELECOM t Win 


13 Transistor 
Squelch. Bat 
Meter. Phone. 

I -. Jack Mike 

Jack. 6 mths. 
\ f wty. 

Price $121.00 each 



13 Transistor 
Squelch. Bat 
Meter. Phone. 
Jack. Leather, 
on Steel case. 

12 mths. wty. 


Price $116 each 


TELECOM 5 Win 


Special Purpose 
Transceiver. 



Suit Ham, use 26-28MC 
12-volt or b./l Ac. Conv. 
6XTAL Channels, plus 
Tuneable receiver. 


Price $202. each 


TR105 • 100HW 


TOKAI • TC911 


SIR 64/A 100MW 


9 Transistors. All Metal. 
Leather Case. 


6 Transistor Super Het. 
All Metal. Very Clear. 

$30.00 each. 
2 Recharge¬ 
able Bats. 
| \ Plus 1 
Jj Charger $8.00 

III extra * 




100 MW 9 
Trans i s t o r 
Metal Case. 
Sep. Mike, 
earpiece. 
Leather case. 

Price $59.50 each 





$39.75 each 


Come and see Peter 
Shelley Electronics. 
Australia's foremost 
Tranceiver specialist. 
You will get the same 
help and expert ad¬ 
vice that you have 
had in the past. 


SHALLEY 


ELECTRONICS 


95 YORK STREET, 
SYDNEY N.S.W. 
Telephone 29-3767 


imiHtiiiiiiiiiiiHimiiiiiimiiiiiimiimMiiifiMiiiiiiHiiiiiiiiiimiiiiiiiiiiiiMiiiHiiinHitiiiiiiiiiiiiiiiiiiiiMiiiimiiiiMtimi 


iiiiiiiiiiiiiiimiiimimiiiiiiiimmmimimimiiiiniiiiimiimiii 


I’nnuithtouf II TURNTABLES AND PICK-UPS 

umiumsmi // mw DISTRIBUTED BY ENCB. ELECTRONICS! 


The complete range of the renowned “Connoisseur" turntables is now 
on display at all Encel Stereo Centres . . . and the famous “Con¬ 
noisseur” pick-up and cartridge. Generally Encel Electronics prices 
will parallel or be less than U.K. equivalents . . . this price structure 
follows Encel policy of making fine equipment available to more 


music lovers. All models are fully guaranteed and complete stock' 
of spares are carried by Encel Service Divisions in Melbourne anc 
Sydney. Mail orders? Of course ... we will care-pack and freigh 
anywhere. Write or call for complete specifications. 


CONNOISSEUR ''CLASSIC" TURNTABLE 



CONNOISSEUR "CRAFTSMAN" 2-SPEED 
TRANSCRIPTION TURNTABLE 


CONNOISSEUR "CRAFTSMAN III" 
3-SPEED TURNTABLE 




A new approach to turntable design . . . 
incorporates two slow speed synchronous motors, 
one for 33 1/3 r.p.m., and one for 45 r.p.m. 
Turntable is a lathe turned aluminium casting 
— spindles are high quality carbon steel — 
mirror finished. Soft rubber drive wheels dis¬ 
engage when not in use. 


Very popular overseas, the Craftsman features 
two fixed speeds and a full 12in lathe turned 
non-ferrous turntable. This precision instrument 
employs a hysteresis synchronous motor which 
is dynamically balanced . . . wow is 0.15 p.c., 
flutter 0.1 p.c., and rumble —50db at RIAA 
characteristics when referred to 7cm/sec., at 
1000 c/s. 


Here is perfection in a precision 3-speed ti 
cription turntable . . . and at a price to er 
a ready market. Fitted with a 12in non-fei 
lathe turned turntable and a hyste 
synchonous motor, plus or minus 4 p.c. s 
variation may be made quickly and preci 
Built in illuminated stroboscope. 


ENCEL PRICE: $33.50 (£16-15-0) 


ENCEL PRICE: $49 (£24-10-0) 


ENCEL PRICE: $6730 (£33-15-0) 


CONNOISSEUR SAU-1 PICK-UP ARM 

*4-— 


CONNOISSEUR SCU-1 STEREO CARTRIDGE 



Fitted with an automatic lifting and lowering 
device, this fine transcription tone arm features 
a single pivot point for both vertical and 
lateral movement and the shell accepts standard 
Viin mounting cartridges. Height and stylus 
pressure are fully adjustable. 



When tracked at 2-4 grams the SCU-1 provides 
very pleasing stereo listening . . . with excellent 
separation and perspective. Tip mass is 1 milli- 

E am and diamond stylus diameter .0005/.0006in. 
asily the best stereo cartridge at this price. 


EKU PRICE: SI850 (£5-5-0) 


ENCEL PRICE: $10.80 (£540) 


ENCEL 

BICTROXKS PR LTD. 


HEAD OFFICE: 431 Bridge Rd., Rich¬ 
mond, Victoria. Tel.: 42-3762. 


CITY STORE: 

Melbourne. 


18 Bourke St., 
Tel. 32-2672. 


N.S.W.: 257 Clarence St., Sydney. 

(Ground Floor, 2SM.) Tel.: 29-4563, 
29-4564. 


... 
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LISTENING AROUND THE WORLD 



Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


lew DX Session from South Africa 


Radio South Africa recently announced the commencement 
of a weekly DX Session from its studios in Johannesburgh, 
while plans to commence a service for listeners in North 
America will be put into effect this month. 


he lastest schedule of Radio South 
ica lists transmissions for Europe, Africa 
the United Kingdom, while test trans- 
dons to North America are expected to 
n this month when a third 250KW trans- 
er is added. The new program “DX 
ner” is included in “South African 
orama,” every Thursday. The present 
dule is: 

)GMT 9525, 7270KHz 
) 21495, 17805, 15220, 11900. 

I 11900, 9525. 

11900, 9690. 

new full colour verification card has 
issued and is sent to listeners who send 
rts to Radio South Africa, P.O. Box 
Johannesburg. 

le test transmissions, which will use the 
250KW transmitters as well as some 
le older 20KW transmitters, have been 
iuled to be on the air November- 
:mber on a test basis as follows: 

-0025GMT Canada 11900KHz 

-0025 Canada 9525 

-0125 U.S.A. 11900, 9525 

-0325 U.S.A. 11900, 9525 

e North American aerial array at the 
nendal transmitting station, located 40 
from Johannesburg, has not yet been 
>leted, and for these test transmissions 
ivailable aerials will be slewed as far 
as possible. 

LATIN AMERICAN NEWS 
roundup of recent reception reports of 
-American stations shows that several 
ns have frequently been heard in the 
ic area and in Europe. Radio Nuevo 
io, Santiago, Chile, using 11740KHz 
een noted at 1200GMT. Signals from 
/ on 6095KHz, which we reported 
tly, have also been noted in Europe 
lis frequency, thus confirming our re- 
of a frequency change by this Colom- 
station. A Guatemalan station closing 
*40 on 6205KHz has the call sign 
5 and uses 500W. XERR in Mexico 
is good at 2200 and causes some in- 
ence to Radio New Zealand at 
jMT when both use 15110KHz. 
n on in English from any Latin Ameri- 
!s not a frequent occurence, but the 
eld (Nicaragua) station YNRG, on 
ZHz, is received at fair level with the 
3MT sign-on announcement. Peru- 
station OAX6U Radio Universidad in 
lipa has been heard on 6245. The 
a is scheduled for 6235KHz, but is 

( slightly higher than Budapest on 
Hz. Signals are best at 0330GMT. 

18 at La Paz (Bolivia), is being heard 
*0 and in reply to a recent report it 
d our reception with a pennant. Radio 
ca which has been on the air for 
il years has been noted now on 


OAX4V using 6010KHz at 0500 and an¬ 
nounces that OBX4U on 3240KHz has the 
same program. 

VOICE OF DENMARK 

The new schedule of the Voice of Den¬ 
mark, in Copenhagen, shows a reduction in 
one transmission and extensions in the trans¬ 
mission times of others. The transmissions 
to North Africa and the Middle East have 
been discontinued, and listeners in these 
areas are now catered for by services to 
South Africa and the Asian area. The pro¬ 
gram duration has been extended to one- 
and-a-quarter hours, the first 30 minutes be¬ 
ing in Danish and the balance of 45 min¬ 
utes in English. 

The English transmissions are now on 
the air to North America 0145-0230 on 
9520KHz, and 1245-1330 on 15165KHz. To 
Far East 0745-0830, to South Asia 1445- 
1530 and South Africa 1915-2030 all on 
15165KHz. On Saturdays, a transmission at 
1045-1100 on 9520KHz, is beamed to the 


Far East. Listeners in Australia and New 
Zealand should find the early transmission 
at 0745GMT will give more reliable recep¬ 
tion than the old 0800-1000GMT service. 

CAMBODIA ON 4925KHz 

The reception of the Voice of Cambodia 
on the new 60M channel of 4925KHz has 
been noted at 1100GMT. The broadcasts 
are heard with popular music then at 
1200GMT the station has a news bulletin in 
French, and at 1200 and 1230 station iden¬ 
tification is given in English. Pat McRod- 
den of Dunedin, N.Z., who first reported 
this new Phnom Penh channel, says that 
the signals are fair, but some side interfer¬ 
ence is noted from Brisbane, Queensland. 
The station is listed to use 5960KHz at this 
hour and it seems that a change to a lower 
channel has been made. 

Another Asian signal, Radio Nepal at 
Katmandu, is being also received at im¬ 
proved level when using the 4600KHz chan¬ 
nel. The station has English at 1500, and 
the station sign off is at 1525GMT. 

GOSPEL RADIO RECEPTION 

Costa Rican station NTIFC at San Jose, 
which is seldom reported, is now being 
heard on 9645KHz with sign on at 
1200GMT. The station, using the slogan 
“Lighthouse of the Caribbean,” is heard 
opening with the English identification with 
some sideband interference from Seoul 
(South Korea) on 9640KHz. 

This station, is received by New Zea¬ 
landers best in the period around 0400 
in the winter months, and in the past a 
relay on 6037KHz has also been observed. 
Bolivian station CP39 at La Paz with the 
slogan “Southern Cross Radio” is heard 
at 1100GMT, but the frequency of 4985- 
KHz suffers some interference from the 
Radio Malaysian station, which before this 
time is at fair level in its gospel program. 
The station has the call CP75 assigned to 
this frequency. Haiti site of a further gospel 
station at Cap Haitian is reported regularly 
on 6120KHz. Reception of 4VEH on the 
120M channel of 2450KHz, opening at 


PHILCO MICROELECTRONICS 
ANNOUNCES TIE PA7600 BROADBAND AMPLIFIER 

45 db at 60Mc 25 db at 160 Me 2.5 Mw power output 

We are, frankly, excited about the potential of this new device — about the design pos¬ 
sibilities it opens for you in such fields as broadband video amplifiers, RF and IF amplifiers 
through VHF, oscillators and the like. 

An examination of the gain vs. frequency curves (Measured with 50 ohm source and load) 
also suggests the desirable bandpass flatness (plus or minus 1 db). And the Voltage vs. Load 
Resistance curve reveals a 2.5 mw power output—more than adequate to drive, say, a detector. 




In addition to this remarkable set of parameters — the Philco PA7600 maintains its oper¬ 
ating point and gain characteristics stable over the full military temperature range (-55deg to 
125dcg O. It operates with a single power supply. It is AGC-able- It requires a 
minimum of external components. And the Philco PA7600 is available in a T05 package. 

Sole Australian Representatives 

D. R. Johnston and Co. Pty. Ltd. 

SUITE 14, "STANHILL 33/' QUEENS ROAD, MELBOURNE 
Telephone 26-1381. Telegrams and Cables "Viaton," Melbourne 
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m RADIO SUPPLIER* 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 established i* 


JUST ARRIVED 

CITIZEN'S BAND CRYSTALS 


SUIT JAP WALKIE TALKIES 

Available in standard HC 6/u holders, or HC 
18/v miniature solderin type holder. 

27.240 m/c $3.00 
26.785 m/c $3.00 
or $5.50 per pair. Either type. 


MULTIMETER MODEL 200H 


20,000 ohms per V. d.c. 10.000 ohms per V. a.c. 

Specifications: 
DC volts: 0-5, 
25. 50, 250. 

500, 2,500. 

AC volts: 0-10, 
50. 100, 500. 
1 , 000 . 

DC current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms: 0-6 
meg. 

Capacity: 0.01- 

0.3 uF. (at 
AC 5v); 

0.0001 - 0.01 
uF. (at AC 
250v). 

Decibel: Minus 
20 db, plus 
22 db. 



Output range: 0-10, 50, 100, 500, 1,000. 

Battery used: UM3 1.5s, 1-piece. Dimensions: 
IV* x 4>/6 x I »/«in. 

Complete with internal battery, testing-leads and 
prods. 

Price $10.75 inc. tax 

Pot* 1 St 


MULTIMETER 

Model CT-630 



30.000 ohm/volt 
DC 

15.000 ohm/volt 

AC 


DC Volts: 0.3, 0-15. 
0-60, 0-300, 0-600. 
0 - 1200 . 

AC Volts: 0-6. 0-30, 
0-120, 0-600, 
0 - 1200 . 

DC Amperes: 0-0.03, 0-3. 0-30, 0-300mA. 
Ohms: 0-16K. 0-160K. 0-1.6M, 0-16M. (10, 100, 
10K, 100K at centre scale) 

Decibels: Minus 20 to plus 46dB. 

Dimension: 90 x 132 x 36mm. 

Net weight: 380g. 

Price; £9/5/- ($18.50) 


HI-FI LOUDSPEAKERS 


6 in twin cone, rated 5 watt, 60-16 Kc, 8 or 16 

ohm available. $5.00, £2/10/0 

8 inch twin cone, rated 10 watt, 60 to 16 Kc, 
8 or 16 ohm available .. .. $7.50, £3/15/0 
12 inch twin cone, rated 10 watt, Ferrite 

Magnet. . .. $10.00, £5/0/0 

6 inch Coaxial, rated 8 watt, 60 to 16 Kc, 8 
or 16 ohm available .. .. $11.00, £5/10/0 
8 inch Coaxial, rated 10 watt (40-16 Kc) 8 or 
16 ohm available .. .. $1540, £7/10/0 

12 inch twin cone, rated 20 watt <30-13 Kc) 
8 or 16 ohm available .. $19.00, £9/10/0 
SPEAKER ENCLOSURES FOR ABOVE 
SPEAKERS AVAILABLE TO ORDER P.O.A. 


MULLARD MAGNAVOX 
MINI BOOKSHELF 
SPEAKER BOX 

(Mullard outlook, April, 1966, edition). 


Built by Approved Magnavox Manufacturer. 
Completely built and polished maple, walnut 
or teak. 

With Speakers, each .. . $27.00, £13/10/0 

F.O.R. 


SEMICONDUCTORS 
TRANSISTORS 
Germanium and Silicon 


AC 107 

$1.90 

BC108 

.90 

ACI25/OC70 

.90 

BC109 

$1.30 

AC126/OC75 

.90 

BF1I5 

. .90 
$2.25 

AC 127 

$1.00 

OC26/AD149 

AC 128 

.95 

OC30 

$4.10 

2-AC128 

$1.25 

OC35/AT1138A 

$3.25 

AD149/OC26 

$2.25 

OC44N 

.90 

AFI14N/OCI71 

.95 

OC45N 

.90 

AF115N 

.95 

OC70 

$1.16 

AFI16N/OC170 

.90 

OC71/2N2I5 

.75 

API 17N/OC169 

.90 

OR 3 for 

$2.00 

AF1I8N 

$2.00 

OC7I 

$1.25 

ASZ20/2N370 

.90 

OC72 

$1.25 

AT126/AC126 

.90 

OC74N/ACI28 

.95 

AT310 Silicon 

.95 

OC75/AC126 

.95 

AT311 Silicon 

.95 

OC202 

$3.00 

AT312 Silicon 

.98 

2N217 

.95 

AT313 Silicon 

$1.00 

2N2I7/S 

.95 

AT314 Silicon 

.90 

2N370/ASZ20 

.90 

AT315 Silicon 

.95 

2N372 

$1.75 

AT316 Silicon 

.95 

2N4I0 

.85 

ATI 138A/OC35 

$3.25 

26278 Delco 

$3.00 

BC107 

$1.00 

2N301 AWV 

$2.30 


Germanium, Silicon and Zener 
Diodes 


.45 

$1.55 

.70 

.30 


.30 

30 

.70 

.75 


BA 100 
BY 100 
OA5 
OA79 

OA90/OA80 
IN34A 
OA91/OA81 
OA200 
OA202 

OA210/1N1763/ 

1N3194 HR25. 
400P1V, 400MA .85 
OA211/BYI00/S1AR2 
1000PIV 1 amp. 

$1.60 

AO605/1N3193 
OA650 
OAZ200 
OAZ202 
OAZ203 


.55 

$1.10 

$1.50 

$1.50 

$1.50 


$1.50 

$1.25 

$1.25 

$1.25 

$2.00 

$2.00 

$ 2.00 


.55 


OAZ205 
OAZ208 
OAZ212 
OAZ213 
OAZ222/BZZI4 
OAZ224/ BZZ16 
OAZ225 

OAP-12 Light/sens 
1N3194/OA210 .85 

IN3193/OA605 
1N3491 
50PTV/18A 
(N3491R 
1N3492 100PIV 
18A 

1N3492R 
1N3493 200PIV 
18A 

IN3660 100PIV 
25A 

1N3660R 


$1.20 

$1.20 


$1.30 


$1.55 

$1.55 


ALSO MANY OTHERS TO ORDER. 


SPECIALS 

CV448/OA81 Germanium Diodes. 

22c each or 12 (or $2.00. 
2SA29/OC44, 75c or 3 (or $2.00. 


IMPORTED STEREO 
TURNTABLES 

STP-66 12 inch Turntable, 3 speed Syncronous 
motor, complete with All Balance Arm and 
Magnetic Cartridge. Wow below 0.2%. 
Rumble below 40 db. 

Price.$55.0$, £27/10/0 

10 inch Turntable, as above $50.00, £25/0/0 
Spare Magnetic Cartridge .. $6.75* £3/7/6 

Polished Base for above 
turntables.$6.00, £3/0/0 Extra. 

MICROPHONES 

LMl. Crystal Lapel Type .. ..11.00. 10/- 

BM3, Crystal Pencil. Type w./on-off 

switch. $5.00, 50/- 

CM30. Crystal Small Tape Rec. 

Type.$1.95, 19/6 

DF2. Dynamic Tape Recorder Type 500HM 

or 50K available.$5.00, 50/. 

DF3. Dynamic Pencil Type 500HM or 50K 

available. 9.00, 90/- 

B1051. Dynamic Thin Pencil Type, polished 

aluminium finish. Response, 15-15KO 

50K OHM only.$7.50, 75/- 

B1052. Dynamic Dual Impedance Pencil Type 

(600 ohm and 50K) (Response 15- 

15KC).$11.50, £5/15/. 

B1053. Uni Directional Slim Pencil Type 
Dual Impedencc (500-50K) 

(15-15K).$ 18 . 00 , £ 9 / 0/0 

BI401. Microphone Stand, Desk 

Type.$ 1 . 00 , 1$/. 

24 WAtTTTEREO 

AMPLIFIER 

and Pre-amp (Slmlar Star SA30) 

12 watts per channel. 8 and 16 ohm outputs. 
Rumble Filter, etc. Few only at this 
price.$ 80 . 00 , £ 40 / 0/0 


RECORDING TAPE SPECIAL 

(This Month Only.) 

Scotch brand. 1800 ft on 7 Inch reel lubricat 

Acetate.. .. $3.50, 3i 

Scotch brand, 300 ft on 3 inch reel polyesl 

base.$1.20, 12 

Lafayette Brand, 1800 ft, on 7 inch reel Pol 

ester base.$3.95, 39 

Layafettc Brand. 2400 ft. on 7 inch reel pol 

estre base.$5.00, 5(1 

Lafayette Brand, 1200 ft on 5 inch reel pol 

ester base.$3.25, 32 

POST 10c per Reel. 



Scoop InsurantePurchas 

NUOVO FARO NF-20 
TAPE RECORDER Upright Ty| 


2 Speed l%-3% i.p.s. 2 Track. 2 Mote 
Takes SV *in Reels. A.C. operated. Comp] 
fast foreward and rewind with Microphone i 
BA.S.F. 1200ft tape. Brand new but sligl 
damaged Case. 

TO CLEAR £26 $52.00 

Packing 50c. F.O.R. 


WANTED TO BUY 

COMMUNICATION RECEIVERS. TRA) 
MUTTERS, TEST EQUIPMENT, AMPLIFIK! 
TRANSISTOR RADIOS, TAPE RECORDE! 
SPEAKERS, TRANSFORMERS, ETC. 



STEREO AMPLIFIER 

10 WATTS 

Manufactured to five stereo amplification 
a wide frequency range, the Stereo Ampl 
uses the new 6GW8 Audio Tubee to attain 
fine performance. It has stereo lapats 
outputs to suit most requirements. We 
also supply any auxiliary equipment that 
be required. 

SPECIFICATIONS 

MAX. OUTPUT POWER: 10 Watts, 5 W 
per channel. 

FREQUENCY RESPONSE: 50 to 15,000 c 
plus minus 1 db. 

HARMONIC DISTORTION; Less than 2 
cent at normal levels. 

CROSSTALK AT 1 KC: Better than 40 
HUM AND NOISE: 40 db. below rated out 
INPUT (FOR FULL OUTPUT): 

Phono CER.: 0.22V., 100,000 Ohm 
Phono x-tal: 0.24 V., 50.000 Ohm. 
Aux.: 0.15V., 150.000 Ohm. 

OUTPUT IMPEDANCE: 4, 8 and 16 Of 
(Each channel). 


Price: £19/ 
($38.00) 

Inc . tax 

PACKING 50c F.C 


SELECT SWITCH: 

1. Phono Stereo. 

2. Aux. Stereo. 

3. Phono—Mono. 

4. Aux. Mono. 

VOLUME CONTROL: _ 

Channel 1 with Power Switch 
and Channel 2. 

TONE CONTROL: 

More than 14 db. at 10.000 c.p.s. 
More than 11 db. at 100 c.p.s. 
VACUUM TUBE: 2-6GW8. 1-6CA4. 
POWER SUPPLY: 240V. 50 c/s, A.C. 
OVERALL DIMENSIONS: 11 in x 6V4ii 
4V4ln. 

NET WEIGHT: 101b. 
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, has been noted by Barry Hewitson of 
>ria. The power is only 250W on 
frequency. 

VRH13 USING 3980KHz 

new frequency for the Fiji Broad- 
ng Commission in Suva has recently 
put into service to carry the English 
ram during their evening transmission. 
[13 using 3980KHz is providing very 
[ signals from as early as 0700, when a 
bulletin is heard, to sign off at 1030- 
r, with the same program on VRH8 on 
KHz. The new VRH13 is scheduled 
lse 500 watts and has been heard 
ine at 1800GMT under the call VRH6 
5955KHz, when also it relays VRH8. 
>e station advised some weeks ago, as 
l in these pages, that the new trans- 
ir was to be VRH12 on 3935KHz to 
' English, and VRH13 on 3980KHz 
d carry the vernacular program. How- 
some alterations have been made, as 
vernacular program on the second 
/ transmitter has only been observed 
800GMT when using VRH7 (6005- 
) and relaying VRH9 (3284KHz). 

DX WORLD PROGRAMS 

ditional programs of ‘‘Arthur Cushen’s 
World” are now being broadcast,with 
ession also now being carried on the 
I.C. domestic network. The session is 
broadcast as follows, 
dio New Zealand. First Wednesday of 
month at 0640 and 1030GMT on 
and 9540KHz. Following Saturday at 
jMT on 15110 and 11780KHz. 

S.B.C. all-night transmission. Third 
day of ecoh month, 2.15 am N.Z. 

(Friday 1415GMT) on 2YA 570, 
640, 3YA 690, 1YA760 and 4YA 780- 


[OTES from readers should be sent! 1 
ARTHUR CUSHEN, 212 Earn-! 
et, Invercargill, N.Z. All times listed!; 
Greenwich Mean Time, add eighty 
rs for Perth, 10 hours for Sydney <! 
12 hours for Wellington time, Fre-;; 
icies are listed in Kilohertz. 

SWISS CHANGES MADE 
Swiss Broadcasting Corporation at 
has made some frequency changes 
he summer months, including the 
lation of the transmission to the 
: for early afternoon listening, be- 
thc evening transmissions are expected 
more reliable during this period. 
0115GMT transmission to the Paci- 
11775KHz has been cancelled, apd 
ansmission is now only for North 
ca. At 1330 to Asia, 11855KHz has 
:d 15305KHz. The transmission at 
o the Near and Middle East will be 
>00KHz, which replaces 11880, and to 
America at 0415GMT, 6120KHz is 
l place of 11715KHz. 


LASHES FROM 
■VERYWHERE 

ILIAN station Radio Tupi in Sao 
o on 17820 or lT815KHz is widely 
rted from Europe on this new fre- 
icy. The station has been heard from 
1-1055GMT after Berne leaves the fre- 
tcy at the conclusion of its Portuguese 
ram, and before Radio Canada opens 
100GMT in its service to Europe. The 
ption of signals from Radio Tupi 
7815KHz is noted to as late as 0230 
off. 

over Radio Teheran has added an 
tional frequency for its service to 
>pe and is also now heard on 
5KHz from 1540 with Home Pro- 
1 , and to Europe 1730-2130 GMT. 
station also uses 11005 or 15140KHz 
mes, so it seems this 19M band chan- 
is not very stable. 

SIA in Arabic has been reported at 
> on 6195KHz by John Heron of 
ley, and signals at this time are free 


NEW SCHEDULES AND FREQUENCY CHANGES 


SYRIAN BROADCASTS 

The latest schedule of the Syrian Broadcasting Service shows that trans¬ 
mission from Damascus are as follows: 

1600-1900 15165KHz Europe (French-English) 

0500-0700 7390 l Omnidirectional 

2330-0200 17865 15190 * Spanish, Arabic 

0400-2200 6165 Libya, Egypt (Arabic) 

The station verifies reception reports by registered mail, with a verification 
card, some of our readers report. 

RADIO GHANA 

Transmissions from Radio Ghana at Accra have been extended and the recent 
program schedule shows the increased services which are now being provided for 
its international broadcasting. 


Area 

North America 


South America 
Central America 
Australasia 
Ethiopia, Far East 
Far East 


West Africa 
Europe 
East Africa 


GMT 

0330-0430 

2000-2100 

2000-2100 

0430-0515 

0600-0645 

1500-1545 

0300-0345 

0430-0515 

1330-1430 

1815-1900 

0530-0730 

1400-2215 

0645-0730 

2045-2215 

0300-0345 

1330-1430 

1500-1545 

1600-1630 

1815-1900 


KHz 

6110 

11800 

9760 

9760 

9760 

17910,21545 

6130 

9545 

17910 

15285 

3340 

6130 

9545 

9545 

6070 

17910 

21720 

15285 

15285 


RADIO NEW ZEALAND 

The new schedule of Radio New Zealand in Wellington includes the use of 
a relatively new channel, 11830KHz, in the relay of tne home program. The 
present schedule is: 


Pacific Islands 

1700-1945 
1700-1945 
2000-0545 
0600-0845 
To Australia 

2000-2230 
2245-0545 
0900-1145 
To Antarctic (Sun) 
0815-0845 


ZL7, 6080KHZ 
ZL2,9540 
ZL19, 11830 
ZL2, 9540; ZL7, 6080 

ZL2,9540 

ZL21,15110 

ZL2, 9540; ZL7, 6080 


ZL7,6080. 

RADIO CANADA SCHEDULE 

T h e latest schedule of Radio Canada in Montreal, shows that the services 
now provided cover all parts of the world with the exception of Asia. 

Transmission details from the Montreal station, with transmitters at Sackville 
(New Brunswick) with three 50KW transmitters are as follows: 


Time 
0725-0820 
1825-0935 
1056-1214 
1215-1313 
1316-1344 
1345-1515 
1516-1529 
1530-1630 
1631-1659 
1700-1830 
1832-1945 
1945-1958 
2000-2152 
2158-2246 
2258-0046 
0058-0230 
0230-0555 
0555-0630 
0630-0706 


KHz. 

9625, 5955 
9625, 5970 
15320, 11720, 5970 
15320, 11720, 5970 
17820, 15320, 11720 
17820, 15320, 11720 
17820, 15320, 11720 
17820, 15320, 11720 
17820, 15320, 11720 
17820, 15320, 11720 
17820, 15320, 11720 
15320, 11720 
15320, 11720, 9630 
15190, 11720, 9625 
11760, 9625, 5990 
11720, 9625, 5970 
11720, 9625 
11720, 9625, 5955 
11720, 9625 


Target Area 

To Africa and B.B.C. rebroadcast. 
Australia, New Zealand, South Pacific. 
Europe and North Canada. 

Europe, Caribbean, U.S.A. 

Europe, Antillies. 

Europe. 

Europe-N. Canada. 

Europe. 

Europe-N. Canada. 

Europe. 

Africa. 

Africa, 

Europe. 

North Canada. 

Caribbean, South America. 

N, Canada. 

N. Canada. 

N. Canada-Europe. 

N. Canada. 


The expansion plans of Radio Canada have been announced and four or five 
250KW transmitters witf be put into service within two years; then in the follow¬ 
ing phase, more transmitters will be added. The antenna system will use single¬ 
frequency curtain types and will cover from 6 to 21 MHz. The complete new 
transmitter complex will include seven 250KW transmitters at the Sackville site, 
as well as the three 50KW transmitters now in use. 

RADIO NEDERLANDS CHANNELS 
Some new frequencies are listed by Radio Nederlands in Hilversum (Holland) 
pnd the station proposes to put these channels into operation in the near future. 
Metre Band KHz 

11M 26040, 25610 

13 21715, 21665, 21625, 21570, 21565, 21480. 

16 178*0, 17830, 17815, 17810, 17800, 17775, 17765 

19 15h45, 15425, 15320, 15180, 15160 

25 11970, 11960, 11955, 11950, 11935, 11930, 11800, 11780, 11750 

11730, 11710 

31 9750, 9745, 9730, 9715, 9630, 9590, 9525 

41 7210, 7165, 7110 

49 6085, 6035, 6025, 6020, 6005, 5985, 5980 
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SOUND PROJECTORS 


Cinevox Prefect 16mm In good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

£57-10-0 $115.00 


CIRCULAR SLIDE 
RULE 

3V.in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 $1.25 each. 

Post 10 cents 


REFLECTOR 

GUNSIGHT 


Contains these lenses: 

1 Lens lin Focus, IViln diam. 
1 Lens 1 11/ 16in Focus, min 

diameter. 

1 Air-spaced Lens, lV4ln diam. 
1 Filter Lens, 1 Graticule, 
I Lampholder. 

18/6 $1.85 

Post: N.S.W., 30c: Interstate. 40c. 


PMG TYPE 
TELEPHONES 


Standard desk type with magneto 
calling device. Range 39 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

£11-10-0 $23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


AERIAL CAMERAS 


F.24 Mark IV 2.9 L e ns, stops II, 
9, 5.6, 4, 2.9. 

With 3in x 9in FI DaJJmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 


SHIPS' CLOCKS 


(No bell). Smllh's t-day, fully 
jewelled. Original cost $120. 
Sncc'al 7in brass $25. lOttfn Seth 
Thomas splash-proofed bakellte 

£15 $30 

Post N.S.W., 70ci Interstate, 93c. 


ECHO SOUNDER 


Depth and Fish Finder. Transistor¬ 
ised, with Neon Flasher Indicator, 
complete and Guaranteed. 

12 V.D.C. operated (8 1.5 Torch 

£42-10-0 $85 poii si.6o 


12 CREED 
TELEPRINTER 

Tnpe printers model 47.R, 240 
Volts operated. 

£17-10 $35.00 


TELEPHONE WIRE 


21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320f!t coll or twin (equal Vi 
mile). $7.00 per cod. 

Post, N.S.W. 70c: Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Colls, $1.25 each. 


AW A OSCILLOSCOPE 

Calibrated with delay time base. 
Sin, 240 vac., perfect. 

£97-10-0 $195.00 


AMPLIFIER 

Subminkature 4-Transistor, Audio 
Push-Pull. 

£3-10-0 $7.00 P .„ 50c 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

12/6 $1.25 

Post and packing, $1.00. 


DRAFTING 

MACHINE 

Genuine Swlu-Wlle, (Without 
Scale). 

£9/15/- $19.50 


Pel $1.24 





P.M.G. Phone lack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fuly charted, 41n x 3in 
x lin 4 AH. 

10/- $1.00 each 

Post, N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, tin x 41n x 2ln, 
$2.95. 

2.4 volt 10 AH, 61n x 2V41n x 21n. 

$2.50. 

Post, N.S.W., 30; Yntersrate, 40c. 


PERSPEX 

Slightly domed shape. 16in x 
12in, $1.55. 2ft 6in x ltin tap¬ 
ering to 6in, $1.75. 2ft 61n x 2ft, 
$2.45. Domed approximately 3ft 
6ln x 2ft, $5.50. 

50c cartage to rail. Freight payable 
at nearest attended railway station. 



v/rvBB irrv cwi 


P.M.G.VTYPE KEY SWITCHES. 
45c each. Post, 15c. 


VALVES 

BRAND NEW 


IN CARTONS. 

Special discount lor quantity 


6SN7GT 

95c 

6 AG 5 

50c 

89 

81.00 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6H6 

45c 

18H6G 

30c 

41 

$1.25 

832 

$5.00 

5U4G 

95c 

6F13 

75c 

77 

$1.00 

OAKS 

$1.50 

VR150-30 

6X4 

$1.00 


$1.00 

6F8 

75c 

5CPI 

$3.95 

6N7 

$1.00 

EF50 

35c 

12SK7 

50c 

6U7 

75c 

VR1120 

30c 

VI103 

$1.00 

VR118 

75c 

VH120 

75c 

VR65 

25c 

IL4 

$1.00 

6R7GT 

50c 

5Y3 

$1.50 

VT4C 

73c 

6C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

$1.25 

2x2 

75c 

6AK5W 

$1.50 




PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


£2-19-6 $5.95 



TELESCOPES 


60 magnification with a 60mm/] 
coated objective lens. 

With Tripod. 


30 x 40 with Tripod 

£4-17-6 $9.75 


£17-10 $35.00 


43 x 40 V ARI-PO W ER t 
WITH TRIPOD 


As Illustrated. 

Postage, 95c; Interstate $1.20. 


£7-19-6 $15.95 

Poet 70c; Interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560. 750, 15K, 22K, 27K, 100K, 
180K. 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

37/6 $3.75 

Fost 15 cents 


GENUINE VARIACS 

0-115 V.A.C. 19 Amps, $29 each, 
or couple 2 together for 240 V.A.C. 
The two for $45 
Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.3 Ampi, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

£17-10-0 $35.00 


TR1934 TRANSCEIVERS 

100 to 125 m/cs. 

£16-10-0 $33.00 


FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
•peed gearbox. 1425 and 300 
r.p.m. Ideal for rambler, etc. 

£ 10 - 0-0 $ 20.00 

Post N.S.W., 70c* Interstate, 95c. 


BATTERY CHARGER KIT 

TOP grade, imported from England. 
Complete assemble yourself with 
instructions; 

6 or 12 volts. 2Vi amps without 
meter, $8.50 or £4/5/. 

IVx amps with meter, 

$10.50 (£5/5/). 

4 amps with meter, 

$12.50 (£6/5/). 

Post. N.S.W., 70c; interstate, 95c. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. rolls, $3.00. 6 or 
more. 

£1-5-0 $2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station.__ 

MICROMETERS 

Brand new Goodeil-Pratt, 0 to lin, 
$7.50 Slocombe, lln-21n, $7.85* 
Starrctt lln-2ln, $9.85. 

Post, 32c. 

CHOKES, 7.5H. 60mA .. 95c 

VIBRATORS, 6 volts, 7-pln, 75c 
each. 

UNISELECTORS. 4 BANK 
HOMING TYPE .. .. $4.00 

INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 93c ca. 
Post, N.S.W., 25c; Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 61n.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and V1GNOLES* 
500 volts._ 

ASTRONOMICAL 

TELESCOPES 

3 W Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case 

8 x 30.$19.9 

7 x 50.$26.51 

10 x 50.$27.9 

12 x 50.$28.9 

Post, N.S.W. 70c; Interstate, $1.2< 


SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL'* QUALITY 
General and Marine Use 
4 x 40 Genuine HANDLEY 
Cost $60.00. Our Price, $6.58 
7 x 40 GENUINE OTWA1 
ANGLE TELESCOPE. Cost $98 

Our Price.$9.8: 

15 x 40 variable Power Otwaj 
$15.50. 

Freight payable at nearest 
attended railway station. 


PROJECTOR LAMPS 

BRAND NEW PHILIPS 
240 volts. 750 watts. 
Base down. 

£1-5-0 $2.50 

Post 13 cents. 


4 DIGIT RELAY COUNTER: 

50-volt D.C., suit slot car. La 
counters, etc. 

$1.25. 12/6 each. 

Post 13c. 


RECORDING TAPES 

SCOTCH BRAND. 

EX-WOOMERA. 

SLIGHTLY USED. 

PERFECT ORDER. 

Can be used for home video, tag 
recording equipment, etc. 
2,400ft 121n Reel Viln Top Grad 
Cost $14.50. Our price $7.! 
roll. Post 70c; Interstate, 95 
Also same in Vi In. Ideal for pr 
fessional quality audio recordlo 
1200ft 7in reel »/4in $2.75. Post 1! 
600ft 5in reel Viln $1.68. Port 
200ft 3in reel Viln 65c. Port !< 


SCOOP PURCHASE 

Gramo. Motors. New. Mads 
U.S.A. 4-speed. 240 volt A 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate, 4i 


240-110 VOLT 6KV 
TRANSFORMERS 


Encased, Including switches, 
new, $50. £25. 


KLYSTRON MIXER/DUPL) 
units, 12,00*) megs, complete 
crystals, $13, £6/10/ ea 

Post. N.S.W., 45c; Interstate, 5 


LEAD ACID BATTERIES 

New 2 volt 1.5 amp. $1.73, 12 v 
0.75 amp. $3.75. 

Post, N.S.W., 25c; Interstate, 3 


SPECIAL lucky dip valve ofl 
15 new valves In cartons 
only $2.00. We haven't got tl 
to sort them, so yon reap 
benefit. Post, 30c. 


SOLENOIDS 

Plunger Type 12V 300M.A. t 
electric camera control, mi mat 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, 1/ 
push movement. 

$1.25. Post, 10c. 


BATTERY CHARGER 

6 or 12-volt, 2 Vi amp, withoi 
meter, $10.50, £5/5/. 

IVj amn wt«h meter, 
$12.60, £6/5/. 

4 amo with meter, 
$14.50, £7/5/. 

Post. N.S.W., 70c; interstate, 


TELEPHONES 

Sound Powered. Can be used 
Microphone and Receiver. N 
With 50ft cable. 

$3.85 pair. 

Post, 25c; Interstate, 40c. 


Deitch Bros 


70 OXFORD STREET, SYDNEY 


SORRY, NO C.O.D. 
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rom interference. Before this time, inter- 
erence is common on the frequency from 
he B.B.C. London. 

LGARIAN station Radio Sofia is using 
hree out-of-band channels and signals in 
Esperanto from 2005-2030 and Italian 
1030-2100 on 5920KHz. The frequency 
>f 6245KHz, is used for transmissions to 
Europe 1930-2210GMT. Another fre- 
[uency, 7670KHz, is also used for the 
ervice to Europe. Best reception is at 
900GMT. 

CHUANALAND is now reported to be 
esting with a 10KW transmitter, on 
1336KHZ, 1300-1400GMT. This is the 
irst step in a local short-wave service for 
his country, which is soon to become in¬ 
dependent. 

1 AEL now broadcasts to South Africa 
rom 2030-2045, but a recent report states 
bis could be retimed to 2015-2030 when 
le station uses 9009, 9725KHz. Trans¬ 
missions to Europe are: In French 2045- 
100, and in English 2100-2115; while the 
Lol Zion program is also on the air in 
Inglish on Sunday from 0900-1000, 9009 
nd 11900KHz. 

1 NACO station Trans World Radio, 
'hich we recently listed as moving from 
260 to 7295KHz, is noted opening at 
700GMT in English and announces they 
ow have transmissions in 24 languages, 
he station has Hebrew on 11725KHz 
t 1745GMT, and in Arabic at 1810 on 
le same frequency. The station is re¬ 
nted also at 1815 in Armenian when 
>ing 11765KHZ. 

jO in the transmissions of Radio Nor¬ 
ay is on the air at present from 0300- 
130, 9550, 9610, 11850KHz; 0745-0815 
i 11850, 15175, 17815, 21670; 1100- 
>30, 7240, 15175, 17825, 21670; 1300- 
130 1500-1530, 1700-1830 on 15175, 

'825, 21670, 217303; 1900-2030 on 11850 
»175, 17825, 21670; 2100-2230 on 11850, 
>175, 17825 and 2130-0030 on 9550, 
>10, 11950KHz. The transmission at 
'45GMT is the one directed to Australia 
id New Zealand. 

PEI in Taiwan has transmissions to 
Jrope from 1530 to 1800GMT, and uses 
30, 9685, 9765KHz. The station also 
es 11725, 11825 and 15125, 17890 for 
e “Voice of Free China” transmission, 
lglish is 1530-1610, Arabic 1615-1645, 
L ench 1645-1715 and Cantonese 1715- 
! 00 . 


DX INTERNATIONAL SURVEY AWARDS 

In the July issue we gave details of the Broadcasting Awards being made by 
DX International of Boston, U.S.A. The response from our readers to this survey 
was excellent. 

In a letter, David Wilson, who is in charge of the international survey, 
said the organisers extended the most sincere and heartfelt appreciation to all 
“ELECTRONICS Australia” readers who participated in the survey and to 
“ELECTRONICS Australia” for its genuine interest and generous assistance in 
making the survey the most successful yet. 

Over 60 countries participated in the survey. Listeners in these countries sent 
in their preferences for the various categories in the contest. The complete survey 
covers over 100 stations in the popularity field, and top placings were: 

Most Popular International Short-wave Station, 1965-66. 

Radio Netherlands, Hilversum, 1; Swiss Broadcasting Corporation, Berne, 2; 
BBC, London, 3; Deutsche Welle, Cologne, Germany, 4; Radio Prague, 
Czechoslovakia, 5; CBC Montreal, Canada, 6; WNYW, New York, 7; Voice 
of America, 8; Radio Sweden, Stockholm, 9; Radio Portugal, Lisbon, 10; 
Radio Australia, Melbourne, 11; Radio Japan, Tokyo, 12; HCJB, Quito, 
Equador, 13; Radio Budapest, Hungary, 14; Radio Moscow, USSR, 15; 
Radio Havana, Cuba, 16; Radio Nacional, Bogota, Colombia, 17; Radio 
Berlin, DDR, 18; Radio New Zealand, Wellington, 19; and Cairo, 20. 
Most Popular DX Session. 

Radio Sweden 1; Radio Netherlands 2, Radio WNYW New York 3; Radio 
Budapest, 4; Radio Portugal, 5; Radio Australia, 6; Radio New Zealand took 
13th place. 

Outstanding News Coverage. 

Voice of America, 1; BBC London, 2; Radio WNYW, 3; Swiss Radio, 4; 
Radio Sweden, 5. 

Music and Variety Programs. 

Radio WNYW, New York, 1; BBC London, 2; Radio Netherlands, 3; Swiss 
Radio, 4. 


operated on 890KHz. The station is now 
on 1320KHz the frequency which was form¬ 
erly used by VRH 11 as an alternative fre¬ 
quency, which at times carried sporting 
and other special event programs. The Suva 
station VRH is now on 560KHz and VRH2 
uses 710KHz. VRH has English programs 
which are also carried on VRH3 at certain 
times, while VRH2 has the vernacular ser¬ 
vice. 

NEW ZEALAND—Reception of the 
N.Z.B.C. all-night transmissions is reported 
by some Australian readers, who hear the 
services very well. The stations on the 
24-hour-a-day service are 2YA Wellington 
570, 4YX Alexandra 640, 3YA Christ¬ 
church 690, 1YA Auckland 760 and 4YA 
Dunedin 780KHz. The stations are silent 
Sunday 1120 to 1700GMT (11.20 p.m. to 


5 a.m. Monday N.Z. time). Reception of 
3YW Westport on 1460KHz is also re¬ 
ported at 1700GMT by Graham Rostrom, 
Fivedock, N.S.W. 

The 46th New Zealand station opened 
on October 1, when station 1ZU Taumar- 
unui opened on 1520KHz using the power 
of 1KW. The station located in the centre 
of the North Island, will carry some com¬ 
mercial programs, but will mainly carry 
the National program of the N.Z.B.C. into 
the area. Its schedule is 6 a.m. to 11.20 
p.m. N.Z. or 1800-1120 GMT, when almost 
the complete program is a relay of the 
National Service. This leaves only one fur¬ 
ther station to come into operation in New 
Zealand, a repeater of the N.Z.B. C. program 
for Whangarei, Northland, but details on 
this station’s call and frequency have not 
been announced. Q 



BROADCAST 
BAND NEWS 

JSTRALIA.—The Postmaster-General’s 
irtment has placed an order with RCA 
Australia Pty. Ltd. for aerial systems 
receiving equipment for the Radio Aus- 
i bopster station being established on 
Peninsula, near Darwin. The order, 
h $1,465 million, covers design, supply 
installation. 

inouncing the order, Postmaster- 
;ral Alan Hulme said the Darwin Boos- 
tation was scheduled for operation in 
1968. Programs from Radio Australia 
lepparton in Victoria would be received 
te booster station and retransmitted to 
improved program transmissions into 
ti-East Asia and other Asian areas, Mr 
le said. 

JSTRALIA—-Latest new A.B.C. sta- 
on the air, 6ED Esperance, W.A. 
!40KHz has a power of 1,000 watts, 
ler stations for Port Hedland, Broome, 
in the northern area of the State, are 
cted. The new Port Hedland station 
cpected to come into service about 
niddle of 1967. Derby is to have a 

! , also Bussleton, in the south-west 
.A. This information comes from 
. R. Channell, Manager for West 
lia for the Australian Broadcasting 
ission. The mailing address for all 
s is G.P.O. Box D190, Perth. 
—The Fiji Broadcasting Commission 
ide a frequency change for its VRH3 
l station, which for some years has 
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IT’S OUT OF THIS WORLD! 


The most fascinating, educational and comprehensive display of telescopes, 
astronomical books, atlases and accessories. Australia's only specialists. 
Our direct bulk purchasing means big savings to you THIS XMAS. 


FREE—illustrated catalogue on request 

AMATEUR ASTRONOMERS SUPPLY CO. 

11A CLARKE STREET, CROWS NEST, SYDNEY 
PHONE 43-4360 
























RESISTORS, CONDENSERS AND POTENTIOMETERS 


We have purchased the resistor and condenser stock of manufacturers including S.T.C, and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in h, 1 and 2 watt ratings 
and include some wire wound resistors. List price, $9.00 per 100. Our price, $2.00 per 100. 

Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, $11 per 100. Our price, $2.06 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 


FREE 


For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
free: One New Valve Type 6U7G, 6X5GT or 1T4 as advertised on this page. 


Imported National Transistorised Shoulder Megaphone 


These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra. 

Other types also available. 



NEW AMERICAN 
TWIN TELESCOPE TV AERIAL 

Extends to 36in each sectior 
can be used singly for car 01 

portable .. ..$1.5< 

Post 20c. 


NEW 4" 

EXTENSION SPEAKERS 


These 4” speakers are mounted In 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE .$12. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE ©NITS AT 
$4. Post and packing, N.S.W., 
9le. Interstate, 98c. 



NEW GARRARD RECORD CHANGERS 


These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphirn Styll have Just been superseded. We are selling 
some at LESS THAN HALF PRICE. Available In STEREO at 
S25.S0. POST AND PACKING EXTRA, N.S.W., Sl.SOt OLD., VIC., 
TAS., S2.2SI W.A., S.A., $1.39. 


USED HIGH SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors tire 1/8 H.P. with a speed ol 
7.000 R.P.M. and are Ideal for small drills, grinders, etc. Dimensions 

SVkln g min. with S/19ln spindle.$3.7f 

Host, N.S.W., 50c; Interstate. 85c. 


NEW 4-SPEED STEREO NEW STEREO CHANGER. 

PLAYER F.O.R. $17.50 (£8/15/) 4-SPEED F.O.R. $21.50 (£10/15/) 

SLIDER-SWITCHES 
!0 pole 2-way silver plated contacts 3 

POWER TRANSFORMER 

Prim. 240V Sec. 350 volts a side. One 9.3V. one 5V Fll. 

$2.75 Post N.S.W. 60c, Interstate 80c. 

LEADER SIGNAL GENERATOR LSG1 

■Am ^ 240V A.C. operated, 6 band I20KC to 390 Mil 

Provision for crystal. tsn m 

MHRi Post N.S.W.. 75c; Interstate. $1.25. 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 9 or 12 volt, at 4 amp., $3.75. Post, N.S.W., 20cj 
Interstate, 20c. Transformer for above rectifier tapped for 9 to 12 volt, with 
circuit for chanter, $4.79. Post, N.S.W., 75c; Interstate $1.90. 

As above, 6 or 12 volt, at 2 amp.. $2.79. Post, N.S.W., 35c; Interstate, 45c. Trans¬ 
former for atiove, SJ./5. Post. N.S.W., 35c; Interstate. 45c. 

NEW 240V. A.C. MOTORS 1 

These small motors, size 5ln x 3 in x min. are 1-12 h.p.A 
but are only suitable for Intermittent use. $2.95. Potfl 
N.S.W, 35c; Interstate 30c. ■ 


THE NEW COLLARO 3-SPEED 

TAPE-DECKS 
2 & 4 TRACK 



The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 


3-spced IU, 344, 
Simplified controls. 


7>/4. • Pause control. • Takes 7ln. spools. 
4 Track. $4Ss 2 Track, $44. OSC Coils, $1.89 


NEW B.S.R. TAPE DECKS 


These new 3-speed B.S.R. Decks are fitted with a digital countef 
and will take 7in spools. 

2 Track. 93S.90. 4 Track 4S.29. 


NEW "TECH" V.T.V.M. MODEL IE65 

23 RANGES. 240V, A.C. powered. 
D.C.V. 1.5, 15, 50. 150, 500. 1.500 


A.C.V. 1.5, 15, 50. 150, 500, 1,500. 

D.B. — lOdb to -h60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.5Q POST $1.00 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USB WITH THE COLLARO OR B.S.R. TAPE DECKS 


Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $15.00, 240 power supply for above $7.00. 




NEW 17 & 25 WATT P.A. AMPLIFIER! 


The 25 Watt Amplifier uses 5 valves plua 2 rectifiers including two EF86 low noise valves as micr 
phone preamplifier and two EL34 valves Ferguson push-pull output. 


25 WAIT .. $53,75, *29/17/9 
17 WATT .. $43.7S, *21/17/9 

Post Extra on 15 Watt 
NSW., 10/; Interstate. 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohir 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms 
required at 20/cxtra. 

Inputs provided for microphone, pick-up. and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 


12in speaker for Rbovf (10 watt).$6.75 .. 67/ 

Crystal Microphones for amplifier.$4.75 . . 47/ 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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1EW AMERICAN TV POWER BOOSTER UNIT 







(MHB® ’ ’ 

$9.75 (£4/17/6) POST FREE 


AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru** 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 

Full Instructions supplied with each unit. 240 volt A.C. operation. 


SPECIAL — OFFER 

Complete KIT hr TRANSISTOR i PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker. Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W.. $1.00, Inter., $1.30. 





NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XB193 


EQUIVALENT 

OC45 

0044 

OC 7 5 


R.F. Trmmittor . 
Oae. ThwWor 
AUDIO general 


Ducon type SFT 113 equiv, OC74. 75c M. 

Sic Available In matched pair* at.Sl.SS pair 

79c ea. AUDIO OUTPUT 

79c Post and packing on transistors 19c any quantity. 


A.W.A. 23" E.H.T. transformer* and 23" i 10 deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


1A7GT . Me 

1C7G . 30c 

1DSCT . Me 

IKS G . 40c 

1K7C . 4$c 

1M9G . 40c 

IPSG . 29c 

1Q9G . 29c 

1T4 . 49c 

3Q4 . 79c 

EF90 . 49c 


NEW VALVES AT BARGAIN PRICES 


3S4 . $1.00 

5V4C . $1.00 

6B8 $1.00 

6CSG . SOc 

of# . $i.ee 

6H6G . 39c 


4K7G . 49c 

6K9G . 48c 

6Q7G equlv, 4B4G $1.00 

4SA7CT . Me 

6SH7 . 99c 

6SI7 . Ms 


6SN7GT . 

4SS equiv. 4SK7. 

4U7G . 

4XSGT . 

7C7 . 

12AT7 . 


99e 

SSc 

49c 

79c 

39c 

$ 1.00 


Please add postage on all valves. 


1L9G 
12A0 .. 

12SK7 . 

12SK8 . 

12SH7 .. 

•66 

994 ... 

999 .... 

7193 ... 
EK32 .. 


99c 

SOc 

90c 

SOc 

SOc 

1.S0 

29c 

29c 

29c 

49c 


EW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
6V BATTERY PLAYER 

) * - J MONO $9.75 
STEREO $11.75 



Post and Packing. N.$.W.» 75c. 
Post and Packing, Inter., $1.25 Extra. 


NEW 240Y. ELECTRIC MOTORS 



3300 R.P.M. can be 
piled with or wlthoat 
4-speed redaction mech¬ 
anical. Slse 3VV s 2Ve g 
9Vi. laded! ag spindle. 


$2.75 



NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 


Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 


Dimensions: 15in x 13in 
and Packing: N.S.W., 90c; 


x 7in. 
Interstate. 


$ 1 . 20 . 


NEW MULTIMETER—$5.25 

POST EXTRA 

METER S-1MA 1.909 OHMS PER VOLT 


* f \ * A.C. RANGES D.C. RANGES CURRENT 

♦ ' t SUPPLIED COMPLETE WITH TEST LEAD 

DANr.R B.IM.ftAA nUMfl 


RANGE 9-190.909 OHMS 
9—19* 0—IOOv 9—500v 9—599MA 

0—50v 0—1 Ov O—1000V 

9—250? 9—50v 0—IMA 

9—990v 0—250v O—100MA 


EXTENSION SPEAKERS 

$8.50 


New 9x6 speakers In cast 
Post: Interstate. 55c; N.S.W. 


40c. 


■W POWER TRANSFORMERS 

lA prim.: 240v with 230v tapping See. 

x 285 with 6.3v filament winding. 
nA, $3.00. Plus Postage: N.S.W., 35c; 
rstate, 52c. 

rn.: 240v, Sec. 385 x 385 at 80mA, fil. 
and 5v, $4.50. Post.: N.S.W., 40c; 
rstate, 75c. 

iA H.T. Chokes. 75c. Post.: 20c. 


T.M.K. 

MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As ad¬ 
vertised in April issue of Elect¬ 
ronics Australia. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. Sec 225 x 225 with 6.3v, 
Fil. Winding. 

S3 25 Postage: N.S.W.., 25ci 

Interstate 45c. 

30mA 240v Prim. 150 x 150v. See. with 6.3v 
Fil. Winding. 

Postage: N.S.W., 25c. 
Interstate 35c. 


TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING 
Using TWO Transistors, complete with instruc¬ 
tion sheet and battery. Post free. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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Sure Brite Picture Tubes 

ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 


Year Warranty 
$10 plus dud 


2 Year Warranty 
$12 plus dud 


Second Quality 
$8 plus dud 


27 inch $20 plus dud 
All prices cosh or COD 


THESE ARE 
TRADE PRICES 


FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, so long 
as it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station, freight paid. 
Orders filled same day received. All freight 
charges to be paid by customer. 

LARGE STOCK 

We always have all types in stock, except bond¬ 
ed. When ordering state which price tube you 
want, otherwise the $12 tube will be supplied. 


DELIVERY 

Free delivery on tubes, same day inter suburbs 
only 

SECOND QUALITY TUBES 

Some Second Quality Tubes at only $8.00 plus 
dud. 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud for $6 extra 
21 inch without dud for $8 extra. 

12 VOLT TUBES 

We can supply tubes with 12 volt 30Qma heater 


Sure Brite Picture Tubes 


22A VICTORIA STREET, LEWISHAM, SYDNEY, N.S.W. PHONE 56-6363 



COMMONWEALTH OF AUSTRALIA 


DEPARTMENT OF THE NAVY 


Aircraft Maintenance and Repair Branch 

NAVAL DEFENCE ACT VACANCY 

Applications are invited from persons with appropriate professional qual¬ 
ifications and experience for engagement as 


ENGINEER CLASS 2 

SALARY: 

$5082-$5720 per annum 

DUTIES: 

Responsible for the control and professional guidance of technical officers 
engaged on the support aspects of Airborne radio and electrical equipment 
and associated test equipment. 

QUALIFICATIONS: Graduate membership of the Institution of Engineers (Australia) or accept¬ 
able equivalent. Considerable experience in the maintenance and repair and 
design of aeronautical electronics. Some service experience desirable. 

LOCATION: 

Initially in Melbourne but to transfer to Sydney, mid January, 1967. Transfer to 

Sydney will be made at Departmental expense. Travelling Allowance will be 
payable to successful applicant whilst located in Melbourne, except Melbourne 
residents. 

APPLICATIONS: 

To reach, 


THE SECRETARY. 

DEPARTMENT OF THE NAVY, 

CANBERRA, A.C.T. 


by 25th November, 1966 preferably on forms obtainable from the 
following centres. 

Canberra : Telephone 653629 

Melbourne : Telephone 690440 ext. 6712 

Sydney : Telephone 350444 ext. 495 

Perth : Telephone 391521 

Brisbane : Telephone 311611 

Adelaide : Telephone 496123-5 

Hobart : Telephone 27054 
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TECHNICAL BOOKS 
IND PUBLICATIONS 


nciples of Linear Circuits 


CIPLES OF LINEAR CIRCUITS, by 
1. A. Faulkner, M.A., Ph.D. Published 
•v Chapman and Hall Ltd., London, 
966. Hard covers, 116pp., Slin x 81 
i, many circuits and diagrams. Price 
i U.K. 25/ stg. 

n up-to-date book on linear circuit 
written mainly for senior-year 
pnysics and engineer¬ 
ing students but also 
suitable for engineers, 
technicians and in¬ 
terested hobbyists as 
a reference. The 
author is presently 
Senior Lecturer in 
Physics at the Uni¬ 
versity of Reading, 
before that being a 
research fellow at 
C.S.I.R.O. in Mel¬ 
bourne. 

Although a rela¬ 
tively small volume 
the book gives a 
overage of linear circuit theory both 
turning a good general physical and 
natical background and by virtue of 
aulkner’s terse but lucid style. In 
ie book is something of a paradigm 
rary economy; a most refreshing 
view of the current emphasis on 
y rather than quality. 

ie chapters are headed as follows, 
rcuits — Principles of AC Circuits— 
AC Circuits — Principles of 



Amplifiers—Negative Feedback. An appen¬ 
dix deals with noise in amplifying systems. 

Throughout, the approach is in keeping 
with modern developments in components 
and techniques. Thus the chapter dealing 
with amplifiers uses silicon junction tran¬ 
sistors as a basis for almost all the discus¬ 
sion, and this is also done with the feed¬ 
back chapter. In treating 4-terminal para¬ 
meters Dr Faulkner similarly ignores little- 
used parameters and concentrates on those 
of the hybrid-h and admittance matrices. 

In short, an excellent little book on 
linear circuit theory and one which seems 
eminently suitable for use as a university 
and college text. 

Our copy came direct from the publi¬ 
sher, who supplied no details as to local 
price and availability. However as the U.K. 
publication date was in late August, copies 
should be available in local bookshops 
shortly if not at present. (J.R.) 


Microelectronics 

MICROELECTRONIC CIRCUITS AND 
APPLICATIONS, by John M. Carroll. 
Published bv McGraw-Hill Book Co. 
Inc., New York, 1965. Hard covers, 
360pp., 11 x 8in, many photographs 
and diagrams. Price in Australia $10.25. 
A further volume in the McGraw-Hill 
series of electronic reference anthologies, 
compiled from articles recently published 
in their journal “Electronics.” The editor is 


Binary Arithmetic, Boolean Algebra 


Y ARITHMETIC AND BOOLEAN 
,GEBRA, by Angelo C. Gillie, 1965. 
:Graw - Hill Book Co., Inc., New 
>rk. Cloth bound, 6in x 9in. 248pp., 
ny diagrams. Price in Australia $6.85. 
lany engineers, technicians and ad- 
hobbyists will no doubt be aware, 
circuitry and techniques are becom- 
re and more often used in modern 
ics. And for a clear understanding 
operation of such circuitry, it is al- 
.sential to have a reasonable grasp 
concepts of binary arithmetic and 
algebra. This is particularly the 
one is destined to engage in design 
velopmental work, 
growth of digital technology being 
y recent, few engineers or technicians 
ceived formal training or education 
fields. Thus for most, the concepts 
ft to be acquired from on-the-job 
j-time reference to books and maga- 
icles. The same situation will apply 
iced hobbyists, in most cases, 
tunately to date there have been 
y few suitable books available on 
tralian scene; and while there have 
any relevant papers and journal 
these present inevitable problems of 
id follow-up access. In view of this 
ent volume should be of consider- 
irest. 

author is professor of Electrical 
igy at Niagara County Community 
New York. Not surprisingly, there- 
5 book has a practical electronic 
on, in contrast with the somewhat 
; logico-mathematical orientation 
und in such books. To most elec- 
eople this will no doubt be an im- 
point in its favour. 


Even a cursory inspection reveals that the 
coverage is quite comprehensive. Starting 
with concepts of number and numbering, 
the author moves first to codes, then to 
binary arithmetic. Then follows the intro¬ 
duction to Boolean fundamentals, followed 
by a discussion of circuit simplification 
techniques using topological diagrams, truth 
tables, matrices, and maps. The final chap¬ 
ters deal with circuit synthesis and the 
techniques of minimalisation. 

As with all books 
dealing with fairly 
abstract and involved 
concepts it is rather 
hard to reach a de¬ 
cision about the 
depth of treatment 
and the effectiveness 
of e x p o s i tion. I 
would say that the 
book is quite good in 
these respects; cer¬ 
tainly it is better than 
many I have seen. 

But I feel duty bound 
to add—for what it’s 
worth — that I think 
there is still plenty of room for improve¬ 
ment. 

Not that I can direct readers to a book 
which is markedly superior; I can’t. But 
what I do suggest is that for a really good 
grasp of these concepts it is advisable to 
refer not to one, but to many books. And 
the present volume certainly qualifies for in¬ 
clusion on the list. 

Our copy came direct from the publishers, 
but we understand that copies are available 
at all major booksellers. (J.R.). 



MICROELECTR NIC 
CIRCUITS 
AND APPUCA' 








John M. Carroll, formerly managing editor 
of the journal and editor of previous 
anthologies in the same series. 

As the title indicates, the present volume 
deals mainly with microelectronic circuits, 
techniques and applications. It begins with 
four introductory chapters by the editor, 
surveying the types of microelectronic 
circuitry currently in use or development, 
and follows with some 78 relevant articles 
published over the period 1963-64. 

The articles are grouped in chapters, 
with titles as follows. Introduction to 
Microelectronics—Nonlinear Integrated Cir¬ 
cuits — Linear Integrated Circuits — Active 
Thin-Film Circuits — Passive Thin-Film 
Circuits — Micro¬ 
modules — Com¬ 
posite Semi-conduc¬ 
tor Components — 

Optoelectronic Cir¬ 
cuits — Micropower 
Circuit Techniques — 

Cryogenic Circuits — 

Field-Effect Devices 
and Applications — 

U n c onventional 
S e m i - c o n ductor 
Components. 

As with the pre¬ 
vious books in this 

series the articles are virtually as originally 
published, and are all of the high standard 
usually attained by “Electronics” articles. 
The introductory chapters are terse but 
quite informative. The volume should thus 
make a worthwhile addition to the reference 
shelf of any engineer, technician or ad¬ 
vanced amateur wishing to keep up to date 
with modern techniques and devices. 

Our copy came direct from the pub¬ 
lisher, but we understand that copies may 
be obtained from all comprehensive book¬ 
sellers. (J.R.) 

★ ★ ★ 

PRINCIPLES OF AERIAL DESIGN, by 
H. Page, Mile., M.I.E.E. Published by 
Iliffe Books Ltd., London. Australian 
price $7.80. 

RELIABILITY OF ELECTRONIC COM¬ 
PONENTS, by C. E. Jowett. Published 
by Iliffe Books Ltd., London. Australian 
price $6.60. 

FEEDBACK CIRCUIT ANALYSIS, by S. 
S. Hakim, Ph.D., BJSc., A.M.I.I.E. Pub¬ 
lished by Iliffe Books, London. Aus¬ 
tralian price $16.60. 

TRANSISTORS FOR TECHNICAL COL¬ 
LEGES, by L, Barnes, M.Sc., Tech., 
A.M.I.E.E. Published by Iliffe Books, 
London. Australian price $6.60. 

We have now received bound copies of 
these four books, which were reviewed in 
our May and June, 1966, issues when rough 
proof copies were submitted by Technical 
Book and Magazine Company, 295-299 
Swanston Street, Melbourne. The company 
advises that they are now holding stocks 
of these works. 

★ ★ ★ 

MEASURES FOR PROGRESS: A History 
of the National Bureau of Standards. 
Published in the U.S.A. by the U.S. 
Department of Commerce, and avail¬ 
able from The Superintendent of Docu¬ 
ments, U.S. Government Printing 
Office, Washington, D.C., 20402. Price 
in the U.S.A. $5.25. Add 25 per cent 
for post and packing. 

No review copy of this publication has 
been received, and the following informa¬ 
tion has been extracted from a news sheet 
received from N.B.S. 

This says: The critical role played by 
the National Bureau of Standards in this 
country’s amazing growth in technology, 
industry, and commerce is described in a 
700-page history of the Bureau just released 
by Secretary of Commerce John T. Connor. 

Written by historian Dr Rexmond Coch¬ 
rane under the editorial direction of the 
late science-editor James R. Newman, the 
book recounts authoritatively the 65-year 
history of the N.B.S. 

The new book is packed with anecdotes 
of some of the great and world-renowned 
scientists, many of whom were interviewed 
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Automatic Taped Background Music System 


Continuous Cassette type 1-4 hours. 
All tapes available for sale or hire. 
Hire charges on application. 


$170.00 


per unit 
plus tax 


STOCKTAKING 

SPECIALS 


Medding Stereo 8/8 amplifiers 

$52.00 plus tax 

Dust bags $2.00 plus tax 


A.S.T. 5 valve radiogram chassis comp 
with 12 in. Rola speaker and dial glass 


Rexon Record Cleaners, complete kit Hna) our guarantee applies $36.00 plus 

$2.50 plus tax 


AUSTRALIAN SOUND AND TV CO. PTY. LTD 

35-39 Yarra Bank Road, South Melbourne. Telegram ASSOUND, Melb. 

hmmmmmmmmam 61 3024 61-3192 wmmmmmmm 

PRECISION ELECTROACOUSTIC EQUIPMENT 



TRUMPET 


HD. 210/P 

Low frequency cut-off .... 

Sound distribution .. 

Air column length .... 

Power reting ..... 

Watts peek .. 

impedance .... 

Frequency response .... 

Maximum diameter ... 

Maximum length ... 

Weight ... 

Price Refail £12-16-0 
Plus Sales Tax £1-6-8 


. 350 H* 

...... 120 deg 

• ••••• 350 mms 

.... 6 watt 

. 15 watt 

. 16 ohm 

350 + 10000 Hx 

...... 210 mm 

. 210 mm 

• ••• 1,300 grs. 


AGENTS: 

W.A.: D. K. Northover & Co., 337 Wellington St., PERTH. 
S.A.: Neil Muller Pty. Ltd., 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell & Co., 469-475 Kent Street, 
SYDNEY. 


TAS.: Homecrafts-Tasmania. 199 Collin* St.. HOBART. 

Nichols Radio. 91 Wellington St.. LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd., 35 Charlotte St., BRISBANE. 
N.Z.: P. H. Rothschild & Co. Ptv. Ltd., 83 Pretoria St., 
LOWER HUTT. P.O. Box 30/170. 






























this history. It includes details of some 
the significant inventions credited to the 
eau of Standards. 

Measures For Progress” describes how 
neon sign was invented; how the 
l.A.’s optical glass industry was bom; 

’ the weight of hydrogen was determined 
i all its implications in an aitomic age; 
v Standards research put radio into 
ry home; how it succeeded in putting 
iction-finding radios in aircraft; the 
elopment of the magnetic fluid clutch 
t became a multi-million dollar indus- 
the development of World War II 
ximity fuse which contributed greatly to 
pd victory; and the development of the 
ry “Bat,” the first guided missile used 
warfare. 


ERATURE—in brief 

fDUSTRIAL RESEARCH NEWS, Sep- 
>er, 1966 (published bi-monthly by 
l.R.O.) has news about scientific instru¬ 
ts developed in the C.S.I.R.O. Division 
Chemical Physics which are to be pro- 
d in a new factory being established 
Victoria by Perkin-Eimer Pty. Ltd. 
ils are given of a mass spectrometer 
detector. 

her articles are; “Rigid Houses,” which 
ibes new techniques for building houses 
liminate cracking due to clay subsoil 
jment; “Blue Ribbon,” referring to the 
rd by “World Minins” of its Blue 
on in the control and laboratory equip- 
t category to C.S.I.R.O.’s Cyclosizer for 
icle size analysis; “Filter Aids,” describ- 
a process of making filtering material 
coal, developed at C.S.I.R.O.; “Freeze 
ng,” about a method of preserving food- 
and a new system developed by a 
.R.O. scientist for reducing freezing 
; “Potential Determined,” concerning a 
instrument for determining soil mois- 

is publication is available free, and 
ries should be addressed to Industrial 
Physical Sciences Branch, C.S.I.R.O., 
Ubert Street, East Melbourne, C2, Vic- 


ULLARD BULLETIN, published in 
J.K. by Mullard Limited, has informa- 
about the following Mullard products: 
er-doped germanium infra-red photo- 
uctors; YK1070 series of 1W communi- 
ns reflex klystrons with 5,000 hours 
nteed life; Types WF3806 and WF3811 
formers for transistorised thyristor 
circuits; Types XP1113 and XP1114 
multipliers; Types BSX19 and BSX20 
silicon planar epitaxial transistors for 
peed logic switching circuits or HF 
iers; Type BYX30 fast recovery silicon 
er diode; industrial magnetrons with 
outputs from 200W to 5KW; Type 
U1 thyristor firing module; high-gain 
silicon planar transistors with inte- 
circuits for TV IF amplifiers; per- 
it magnets for use with reed switches; 
EE1035 12in electromagnet; Types 
7 and EE4038 solid state power units 
n and 12in electromagnets; YD1170, 
and 1172 15KW ceramic triodes for 
rial heating; new marine radar 
strons; MY5051 current limiting and 
suppression module; high voltage 
rectifier assemblies; silicon voltage 
tor diodes; BLY17 silicon planar 
tor for HF transmitters; BYX25 
avalanche power rectifiers; new high 
5 controlled avalanche thyristors; 
i diffused silicon transistors; power 
for ultra-high-vacuum pumps. Also 
ed is a section with news of company 
/ in various fields. (Inquiries should 
d to Mullard-Australia Pty. Ltd., 35-43 
ice Street, Sydney.) 

ERSON AND CUMING INC. 

i, Massachusetts, U.S.A., has prepared 
:k reference chart for notebook use 
ill mounting describing the most 
ant members of the company’s Stycast 
g and encapsulating resins. The chart 
mged in groups of similar products 
tivenience in use. 


The mix preparation and handleability 
are briefly indicated together with the cured 
characteristics. Electrical properties, thermal 

P roperties, strength and , hardness are 
icluded as well as photos demonstrating 
many applications. The number of the 
appropriate technical bulletin which 
describes each product in detail and how 
it is used is listed. 

Inquiries should be sent to the company’s 
agents, Wm. J. McLelland and Co. Pty. 
Ltd., The Crescent, Kingsgrove, N.S.W. 


aids, low current application (multi-cell), 
solid state devices other than hearing aids, 
photographic equipment and safety lights 
(flashing), and appropriate tests for capaci¬ 
ties are specified. 

Copies of Doc. 1083 may be obtained 
without charge from the headquarters of 
the association, 157 Gloucester Street, 
Sydney, or from branch offices in capital 
cities and at Newcastle. Comment should 
reach the association not later than Decem¬ 
ber 31, 1966. 


AMALGAMATED WIRELESS VALVE 
COMPANY PTY. LTD. has prepared a 
retail price list of some 800 valves. Copies 
of the list are available on application to 
the company’s head office at 348 Victoria 
Road, Rydalmere, N.S.W. 

ROLA DIVISION of the Plessey Com¬ 
ponents Group has available a catalogue 
and price list of the standard and stock 
types of aluminium-nickel-cobalt magnets 
made by the division. This contains dimen¬ 
sional details of the different sizes of 
magnets available in various configurations, 
with the appropriate type number, and 
supplementary information about the quali¬ 
ties of aluminium-nickel-cobalt. Inquiries 
may be addressed to the company’s head 
office, The Boulevard, Richmond, E.l, Vic¬ 
toria. 

R. H. CUNNINGHAM PTY. LTD., 8 
Bronham Place, Richmond, E.l, Victoria, 
has been appointed Australian agent for 
A. F. Bulgin and Co. Ltd., the U.K. manu¬ 
facturer of electronic and other com¬ 
ponents. A bulletin describing some of the 
recent additions to the company’s range 
of components is available on request from 
the address aiven above, or from other 
branches of R. H. Cunningham. 

MINIWATT DIGEST, Vol. 5, No. 12 
(September, 1966) contains an article 
entitled “Philips Electronics Trainer 
Systems,” which describes a dual system 
of electronics trainers, based on the concept 
of integrating theory with practice. It com¬ 
prises a “Master Trainer” and a “Student 
Trainer,” and the system may be adapted 
to any level of teaching up to university 
level. 

In the same issue is Part 2 of an 
article entitled “Electronic Flash Circuits.” 
This gives details of two transistorised 
designs, with constructional information, 
performance figures and component sources. 

“Miniwatt Digest” is published by the 
Miniwatt Electronics Division of Philips 
Electrical Pty. Ltd., 20 Herbert Street, 
Artarmon, N.S.W., the subscription rate 
being $3 per volume. Single copies are avail¬ 
able for 50c each. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. can supply a 10-page 
manual listing the comprehensive range of 
ITT Intermetall zener diodes the company 
now stocks, and also containing technical 
data, operating characteristics and dimen¬ 
sional information of the various configura¬ 
tions manufactured as well as a replace¬ 
ment guide giving cross listings against 
other makes of zener diodes. 

Inquiries should be sent to the company’s 
head office at Moorebank Avenue, Liver¬ 
pool, N.S.W. 

STANDARDS ASSOCIATION OF AUS- 
TRALIA is seeking comment on a draft 
Australian standard for dry primary cells 
and batteries, issued as Doc. 1083. The 
draft deals with the types of primary cells 
and batteries applicable for Australian use, 
and in its preparation account has been 
taken of relevant American and British 
standards as well as publications of the 
International Electrotechnical Commission. 

Standard sizes and cell arrangements are 
given for zinc carbon, mercuric oxide, silver 
oxide and alkaline manganese dioxide types. 
Terminal facilities are specified as well as 
overall dimensions and some design and 
constructional features. 

Batteries are classified for specific pur¬ 
poses such as telephone and light inter¬ 
mittent use (Type R4Q cells), general- 
purpose lighting, industrial lighting, hearing 


STC COMPONENTS AND APPARA¬ 
TUS REVIEW, Vol. 3, No. 8 (August, 
1966) has descriptions of the following pro¬ 
ducts: Silicon avalanche rectifiers; ITT- 
Standard shaded pole asynchronous motors, 
Series EM 3; deposited caibon film resistors; 
solid tantulum capacitors; dry and mercury 
wetted reeds and relays. (Standard Tele¬ 
phones and Cables Pty. Ltd., Moorebank 
Avenue, Liverpool, N.S.W.) 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has limited stocks of a revised 
edition of “Major Specifications of General 
Electric Semiconductors,” published in the 
U.S.A. by the General Electric parent com¬ 
pany. This very comprehensive 56-page 
manual is lavishly produced on high quality 
paper and printed offset in three colours. 
Requests for copies should be on company 
letterhead, and addressed to the A.G.E. 
head office at 103 York Street, Sydney. 

HEWLETT-PACKARD JOURNAL, Vol. 
17, No. 11 (July, 1966) has a main article 
entitled “A Sensitive New 1GHz Sampling 
Voltmeter with Unusual Capabilities” which 
describes a voltmeter operating on the prin¬ 
ciple of incoherent sampling which measures 
over wide frequency and voltage ranges 
while providing an output usable for signal 
analysis. 

Other articles in the same issue are: 
“Measuring Attenuation, SWR, and Substi¬ 
tution Loss with a Low-noise, High-precision 
SWR Meter,” in which effects of noise 
and other factors are presented for an 
improved SWR meter used with crystal 
and bolometer type detectors; “Increasing 
Instrument Sensitivity with a Low-noise 
Preamplifier,” which suggests a number of 
applications in which measurements are 
simplified by a low-noise wide-band ampli¬ 
fier. 

Inquiries should be addressed to the 
Hewlett-Packard agents in Australia, who 
are Sample Electronics (Vic.) Pty. Ltd., 
9-11 Cremorne Street, Richmond, Victoria. 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has asked us to point out 
that copies of the three manuals published 
by the company (Transistor Manual — 
Silicon Controlled Rectifier Manual—Essen¬ 
tial Valve Characteristics Manual) are now 
available from the following bookshops: 

Dymocks Book Arcade Ltd., 428 George 
Street, Sydney. 

Standard Book Suppliers Pty. Ltd., Eliza¬ 
beth House, 213 North Terrace, Adelaide. 

Barkers Wholesale Pty. Ltd., 68-70 Albert 
Street, Brisbane. 

Collins Book Depot Pty. Ltd., 363 
Swanston Street, Melbourne, C.l. 

Technical Book and Magazine Co., 295 
Swanston Street, Melbourne, C.l. 

Readers requiring these manuals should 
therefore address their inquiries to these 
bookshops. 

A.G.E. also advise that their other 
manuals (Hobby Manual — Glow Tube 
Manual — Rectifier Guide) are out of print 
and present indications are that there will 
be no further supplies of these. 


AMALGAMATED WIRELESS VALVE 
COMPANY has published a four-page 
brochure entitled “Educational Aids” con¬ 
taining details of various apparatus and 
literature the company can supply to educa¬ 
tional establishments for electronic training; 
also a four-page brochure giving full tech¬ 
nical details of the company’s Super Radio- 
tron 25TP4 television picture tube. These 
are available free and post free from the 
company’s head office at 348 Victoria Road, 
Rydalmere, N.S.W. O 
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AND SOUN 

so long as its M.S.E Hi -Flux Soun 

Whilst the eye can be more discriminating than 
the ear, this is scarcely reason for accepting “out- 
of-focus” sound. 

It is part of normal procedure for MSP speakers 
to be laboratory-tested against known standards 
as well as against comparable designs from all 
over the world—to be critically examined by 
people skilled in sound and in pursuit of 
perfection. _ . 


MANUFACTURERS SPECIAL PRODUCTS PTY. L‘ 

47 YORK ST., SYDNEY. 2 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. HOBART: Amalga 
Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) L 
Cameron Street. Phone 2 1804. ADELAIDE: Newton McLaren Ltd., 82 Gilbert Street. Phone 510111. BRISBANE: Cha 
Ltd., Albert and Charlotte Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William 
Phone 28 3425. 
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ANSWERS TO CORRESPONDENTS 


r hen writing to us:— 
Please give your name and 
full postal address, includ¬ 
ing the State ... N.S.W. &c. 
Write the above information 
clearly or, for preference, 
print it \n block letters. Your 
co-operation will facilitate 
delivery of replies by mail, 
rhere such are called for. 


TRANSISTOR SYMBOLS 

. (Waverley, N.S.W.) writes to con- 
ratulate us on the interest level main¬ 
lined in “ELECTRONICS Australia” 
ut points out the difficulty he has in 
membering transistor connections, 

c. He suggests that we might be able 
> publish them in the form of a border 
esign so that they would be there in 
very issue of the magazine! 

m’t seriously feel that our role is to 
bed symbols and connections in each 
yery issue. And, after all, why stop at 
tors? What about valve sockets, RMA 
codes and sundry other data? This is 
a where individuals have to look after 
2 lves by systematically collecting or 
ing data, handbooks, etc. The other 
f putting a different item on “Answer 
” blackboard each issue would be 
trouble than it would be worth. The 
nee constant” of having to change the 
k each month would be quite high. 

READER BUILT IT 

. (Corio, Vic.) says that he particu- 
rly watches for the “Reader Built It” 
ction and would like to see it expan- 

d. 

arge extent, the size of the section is 
i by the number and suitability of 
itributions but we will keep in mind 
ppreciative remarks. 

SSB AND DSB 

lelgrave, Vic.) wants to become an 
lateur operator and asks several rele¬ 
nt questions. 

ve a couple of articles in preparation 
3 techniques which you might find 
To study such subject, it is usual- 
ssary to pursue it in as many books 
urnals as are available to you. We 
assist you at the moment with a 
DSB circuit but the idea is worth 
; at. Sorry, but we can’t help you 
with a circuit for an RF power 
5r unit to follow your ex-disposals 
tter. Regarding the Youth Radio 
, we suggest that you make contact 
and the Wireless Institute through 
reless Institute at P.O. Box 36, East 
irne. 

EASIER STARTING 

Vapier, N.Z.) suggests that it should 
possible to devise a transistorised 
erter which could be introduced to 
>st the ignition coil voltage during 
starting operation, and therefore 
ke for easier starting in cold weather, 
thinks that it would be cheaper than 
tailing full-scale transistorised igni- 
n. 

nd foremost, cold starting charac- 
are only one of the minor factors 
astorised ignition. The benefits norm- 
aght are more consistent spark at 
gine speeds and lowered point wear, 
as your suggestion is concerned, we 
at all certain that it could be as 
as you suggest. DC/ DC inverters 
horrible habit of ending up much 
>mplicated than they start out to be. 


A further point is that the current through 
the coil, with points closed and at elevated 
voltage, would be quite high. It would seem 
that the much more practical scheme is the 
old one of operating a lower-voltage coil 
through a series resistor, which is simply 
switched out when the start button is pres¬ 
sed. We are glad to note that you like the 
format of our articles and, in particular, the 
“serviceman” feature. No, there is no 
sliding scale for advertisements in relation 
to the content. Once an advertiser buys 
space, he virtually owns it and, within the 
bounds of good taste, can use it in any way 
he sees fit. 

TRANSISTOR IGNITION 

M.C. (South Wallsend, N.S.W.) asks what 
has happened to transistor ignition, 
which we haven’t mentioned much of 
late. And what about capacitor dis¬ 
charge ignition? 

The main reason why we have not said 
much about transistor ignition is largely 
that we covered it so thoroughly in the 
first half of 1964. Any readers who might 
have wanted to know about transistor igni¬ 
tion, or build themselves a unit, have been 
well served and there is no point in saying 
the same things all over again. Part of the 
early flurry about transistor ignition was due 
to the extravagant claims that were made 
for it, particularly its alleged economy in 
terms of petrol consumption. In fact, it has 
little to offer in this direction, when com¬ 
pared with a properly adjusted conventional 
system. Its main advantages are the way the 
spark is sustained at high engine speeds and 
the minimal wear of the breaker points. It is 
up to individual drivers to make up their 
minds whether they consider these advan¬ 
tages important in their particular vehicles. 
An important consideration is in connec¬ 
tion with new vehicles under warranty, 
where it might be argued by a diffident 
distributor that the fitting of a special 
ignition system relieves him of any liability 
in regard to engine performance because 
of its “non-standard” nature. We have not 
done any work with capacitor discharge 
systems but they have been the subject of 
a good deal of argument. They appear 
to have an outstanding ability to “fire” 
bad or dirty plugs; they are criticised as 


having poorer performance in the presence 
of unduly weak or rich mixtures, because 
the brief, high-intensity spark is less able 
to produce ignition. Undoubtedly, the con¬ 
tinued popularity of the conventional sys¬ 
tem is its relative cheapness and its ability 
to meet the requirements of the “average” 
motorist. Other forms of ignition may dis¬ 
place it, however, in the course of time. 

COMMUNICATIONS RECEIVER 

A. L. (Auckland. N.Z.) says he has a pre¬ 
war communications receiver and won¬ 
ders whether the in-built Lamb noise 
silencer should be discarded for a 
modern, post-detector type. Also would 
cathode-injection system for the BFO 
obviate the need for a product detector? 
The idea behind the Lamb circuit was 
sound and, if it is operating normally, 
there would appear to be every good reason 
to keep it. Post-detector diode clippers 
offer simplicity as their main advantage. 
We doubt whether the BFO injection system 
will have any bearing on the need for a 
product detector for SSB. Of greater con¬ 
cern is the question of whether the receiver 
will itself be adequate for this mode, on 
the basis of oscillator stability. 

PUPPET TECHNOLOGY 

D.N. (Stawell, Vic.) asks if we can supply 
further information on the application 
of electronics to puppet technology. 
D.N. refers to a short item in the 
Technical Review columns of a recent 
issue of the magazine. 

We regret that we are unable to supply 
any more information on this subject, D.N. 
However, we are publishing this query in 
the hope that some other interested reader 
may have more information and may be able 
to help. The full address is D. Nicholson, 
67 Wimmera Street, Stawell, Victoria. 

DEAD LETTERS 

We are currently holding the following 
letters returned to us by the postal auth¬ 
orities as unclaimed. 

Mr I. R. Holmes, Room 38, “O” Block, 
Victoria Barracks, St. Kilda Rd., Mel¬ 
bourne, Victoria. 

Mr K. Campbell, c/o Post Office, Madang, 
New Guinea. 


r 




"f UCTRONICS Australia" INFORMATION StRVICt 


T O assist readers, ELECTRONICS Australia conducts a technical information service 
Conditions governing this service are set out below — 

(1) Address letters to Assistant Editor, ELECTRONICS Australia, Box 2728, G P O , Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0-20 (2/-). Queries not accompanied by a fee will be 
answered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our Files. The amount of data 
available vanes, but in no case can it include information additional to that already published in the 
magazine For complicated proiects involving material extracted from more than one issue, an extra fee 
may be requested As a rule, requests for circuits will be answered more speedily if they are not compli 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0 20 PER PAGE 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant sublet We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all 

(6) In addition to the above service, chassis blueprints are available for most of our proiects show 
mg the position of holes and cutouts for metal-working, but containing no details of wiring Apart from 
complicated proiects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/ ) each. Original photo¬ 
graphs of most proiects are also available from $0-50 for a 6m x 8m glossy print, postage $0-08 (9d). 

(7) ELECTRONICS Australia does not deal in radio components nor will we debate the relative 
merits of competitive products Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone 
(9) We have no file of circuits for commercial radio or TV sets, etc 

(10) A fairly good range of back numbers is available On issues up to 6 months old there is a 
surcharge of 5c (6d) On issues from 7 to 12 months old the surcharge is 10c (1/-). Over 12 months, it 
is 20c (2/ ). 
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SCOOP! Sale of Famous 


LA FA YFTTE HA-230 

in Kit Form 



HUGE PRICE REDUCTION $109.50 (£ 54 ' 15 '-| 


Stock No. KT-340 Complete including Tubes. 

Still available HA-230 wired, tested $159.50 (£79/15/-) 
Wire the popular HA-230 yourself and save! 

A scoop factory purchase by LAFAYETTE makes possible this offer of a top 
qualify receivar \if af such an incradibly low prica. Successor fo the popular 
HE-30, thousands of which are in use throughout the world, the HA-230 incor¬ 
porates all the features of the HE-30 PLUS improved modern styling and a 
separate transformer to provide “always on" filament voltage for mixer and 
oscillator stages to give utmost frequency stability. An ideal receiver for 
amateurs and shortwave listeners. 

The KT340 kit is complete in every detail. All mafor components are pre-mounted and 
step-by-step instructions are so easy to follow that wiring is a pleasure. Large pictorial 
illustrations show placement of all parts. IF an Coil Assembly are pre-aligned ready 
for operation, or If you wish, we shall make complete "Spot-on" alignment in our service 
workshop for a nominal charge. 


4 BANDS- 


• 55Q-I600KC (Broadcast Band) 

• 1.6-4.8MC • 4.8-I4.5MC # I0.E-30MC 


• 9 Tube Superhet Circuit. 

• I RF plus 2 IF Stages for High Gain 
Reception. 

• Easy-to-Read, Illuminated, Slide Rule 
Dial. 

• Built-in Q-Multiplier for Crowded Phone 
Operation. 

• Antenna Trimmer for Optimum Per¬ 
formance on All Bands. 


• Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 Metres. 

• 0-100 Logging Scale for SWLs. 

• Effective Automatic Noise Limiter, 

• AVC-MVC Selector on Front Panel. 

• Stable Oscillator and BFO for Clear 
AM, CW and SSB Reception. 

• Built-In Edgewise S-Meter. 


Front Panel Controls: FUNCTION SWITCH, AUDIO GAIN, SELECTIVITY (Q-Multiplier), 
FREQUENCY (BFO), BAND SELECTOR, IF GAIN, ANTENNA TRIMMER, AVC-MVC SWITCH, 
ANL SWITCH, MAIN TUNING, BANDSPREAD TUNING, Headphone Jack. 

Selectivity —50db at I0KC, 0.8KC at 6db (with Q Multiplier), Sensitivity 1.0 microvolt for 
lOdb Signal to Noise Ratio, Output 1.5 Watts, Speaker External PM type 4 or 8 ohms 
impedance (Optional Extra). Tubes: 3-4BA4, 2-6BE6, 2-6AV6, I-6AQ5, I-5Y3, For 220-240 VAC. 


STOCKS ARE SCHEDULED TO ARRIVE TOWARDS END OF NOVEMBER. THERE WILL 
DEFINITELY NOT BE ENOUGH TO MEET ALL REQUIREMENTS AND OFFER CANNOT BE 
REPEATED. ORDERS FILLED STRICTLY IN ORDER OF RECEIPT. 


SEND YOUR ORDER NOW AND AVOID DISAPPOINTMENT 


L afayette 

ELECTRONICS 

Division of Eloefron Tub* Distributors Pty. Ltd. 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON STREET, 
WINDSOR, S.1, VICTORIA 
51-6362. 


CLASSICAL REVIEW 

(Continued from page 124) 

works. These often pay tribute to s 
predecessor, the result of formative 
fluences during apprenticeship, 
among composers of the first — 
second — rank there is, too, unmi^ 
able signs of an original mind at v 
with a new statement to make. 

Now it is quite obvious at first n 
ing that the young Britten who con 
ed the Sinfonietta for woodwind 
ists and string quartet with added dc 
bass was under strong Schonbergiai 
fluence — the Chamber Symphoi 
the work I have in mind—wher 
wrote his Opus 1. But what is ai 
same time equally obvious is that 
are many strongly personal ideas, 
is shown by the nature of the ma 
itself and its extraordinarily clear¬ 
ed and logical development. And tl 
tribute is paid to the Schonberg 
mentioned above, the statements 
made in a language the young B 
had already made his own. 

At 19 Britten was displaying un 
gifts of melodic invention and tecl 
skill far in advance of his years, 
work is enchantingly played by mer 
of the Vienna Octet and recorded 
the freshest possible sparkle. 

On the other hand the Hindi 
work came late in that comp 
career—1958. Hindemith worked 
enormous industry and deployed m 
ly craftsmanship. He seemed to 
with him an inborn gift for polyp 
writing that can be traced back t 
earliest works and is here a man 
clarity and ingenuity. But what F 
mith lacks, at any rate for me, i 
invention of attractive melodies 
seem to come so easily to Britt< 
would not be too fanciful to de 
the Britten piece as the work of a 
and the Hindemith as that of a 
nessman with a flair for letter writ 

Excellently played as it is here, i 
vides a splendid foil to the Sinfc 
But I am very happy indeed to ha 1 
Britten. 


MEASURING TIMI 

(Continued from page 29) 

together with two Racal RA.37 LI 
verters, these being in each case s 
the first to go into service any’ 
The Observatory also relies upon 
sion Frequency Standards suppli 
Racal Instruments Ltd. Their oui 
fed to the Time Room, where it is 
ed to produce indications on clo 
dials in days, hours, minutes and se 
They are the basis, too, of the 
second-by-second ticks by which ol 
torv domes work. 

Two time systems are displayed 
Time Room-universal and sideri 
the difference between the two bei 
one part in 365.25 that represen 
difference in defining the Earth’s r< 
respectively by the Sun and by the 
The change from universal to side 
accomplished by phasing the sta 
through resolvers specially modif: 
the Observatory to eliminate f 
Correlation of time signals to relati 
directly to astronomy is effected 
photographic zenith tube (PZT] 
scope. 
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CLASSIFIED ADVERTISING 

dvertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each of 
ne letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL AD- 
ERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the December issue 
ust reach our office before November 8th. Address your advertisement to the Advertising Manager, ELECTRONICS 
jstralia. Box 2728, G.P.O., Sydney. 


FOR SALE 


FOR SALE 


READER SERVICE 


Stereomaster cover microphones, speakers, 
hones, tapes. All as new. £255. Buckley, 
11. ext. 365 (Sydney), 8.15 to 4.30. 

MURPHY 160 Receiver, 3.5MHz to 26.8MHz 
10 bands. $50. Prosser, 111 Toorak Road. 
Rlvervale, W.A. 

SALE. Type-3-2 complete Power Supply 
$50. F. C. Uchtman, 48 Avocado Street, 
ra. 

NEW OC44. 45. 71. 4 for $2 or 60c ea.; OC72. 
73. 70c ea.: OC84. AC128, OA210, 73c ea.: 
OC171. 2N370, 371, AFIISn. 117N. BYZ13. 
OA31, OA211, $1 ca.; Min. diodes 400V. 1 
amp, $1 ea.; Power Transistors 2N176. $1 ea.: 
2N301. $1.20 ea.; OC23. 28. 29. 35. $1.50 
ea.; OA5. 10, 81, 85. 95. 30c ea.; New Rec. 
Tape. 7in Reels, 1800ft, $3 ea.; 2400ft. $4 ea. 
No S.A. Sales. Pack and post 15c. Custom 
Electronics, Box 1452, G.P.O., Adelaide. S.A. 

t: P.M.G. 600 type In cans. Containing 
lays. 10, 50-ohm colls with two break 
ts and 10,400-ohm coils with two make 
ts. $4 can, plus $1 postage. A Pomroy, 
d Surrey Road, Burnle, Tas. 

Moon Map, 35ln x 46in. Shows all 

formations and index to locations. $2.75 
aid. Also pack of six GIANT Earth and 
Maps, full colour, 35ln x 48in. Outer 
Solar System. World Star Chart. U.S.A., 
5.000-Year bistory Of Man. . . all six 
ly $5.95. post paid. Send today to "New 
P.O. Box A274, Sydney South. 

UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate in perfection. Sound 

operated relays, built-in 2-channel mixer, auto 
slide projection, 4 heads, 4 tracks. 4-speed A 
and B monitors, reverb., echo., stereo, mono 
freq. range to 20KC. plus or Imnus 3d8; 
dynamic range to 60dB. Wow and flutter less 
than 15 per cent, channel sep. 50dB. V.U. 
meters, auto, rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto, 
torque controls, remote control, rewind, play¬ 
back recording stop and start, disconnectable 
auto, recording level control, battery and A.C. 
operation, etc., etc. German made, light and 
compact. You will never see more features or 
quality for your money. Push-button control. A 
dream to operate and own. Prices from £145 
to £250/10/. N.S.W. Distributors: Tomlin's 

HNG TAPE, 3Uln x 350ft, 85c; 4in x 
$1.28: 5in x 1800ft, $4; 7in x 1200ft 
sed PVC), $2.19; 5in empty reels 30c; 
i tape 35c; leader tape (150ft). $1. Com¬ 
ist free. A1MO, Box 15. Footscray, Vic. 

Engineering Supplies. Blueprints, casting, 
ilng done. Bolton, 72 King Street. Syd- 
latalogue 75c. 

iSITY Graham Supertester (valve tester), 
g order, $25 or offer. 45 $t. Paul's 

Randwlck. N.S.W. Phone 39-1475. 

Radio, 528 Liverpool Road. South Strathfteld. 
642-4215. Country and trade Inqqiries welcome. 

your own transformers and save $$$$. 


fte step-by-step detailed manual guides 
designing a transformer for any apptica- 
Examples in manual Include designing a 
eat soldering Iron, trans. and power 
transformers, etc. Send $1 for your 

iy return mail. Our new catalogue now 
s samples of Items stocked — electronic 
gears, pinions, PC boards. PVC, etc. A 
argoln at 70c. "CW NEWS/feEB." 12 

$1. Sample club mags, and full club 
Just 30c. All orders are sent by return 
C.W. industries. 2-6 Ethel Street. 
>bln, Vic. Watch us growl 

ADVERTISERS 
PLEASE NOTE! 

At front the December, 1966 issue 
classified Ads, will be charged 
at $0.60 PER LINE. Please remit 
at this rate when booking space 
in December and following issues. 

ADVERTISING MANAGER 

:AST Receiver Booster Kit. This tran- 
ed RF Amplifier will increase sensitivity. 
Ity and slg./noise ratio of any transistor 
e receiver. No alterations to receiver 
ry—output of unit connects to aerial 
of receiver. Power gain 25dB. Ideal In 
f low signal strength or car radios. Stops 
Full price 35/. Hallard Electronics. P.O. 

. Campsle. N.S.W. 

SELL all back issues "ELECTRONIC AUST." In 
stock all times. 1939-56 copies 30c: 57-63, 40c; 
1960 to date. 50c. Post Incl. T. WEIR. 56 
O’Connor Street, Haberfield, Sydney. 71-2539. 
Wanted to buy copies. 

1TOR 4-Receiver Kit. This is a very 

t portable receiver using an efficient 
i circuit employing voltage doubling 
letection, coupled to a high gain amp., 
put drives a 5 x 3 speaker producing a 
sound. The plastic cabinet is covered 
hite leather, which is very attractive, 
complete to the last screw, including 
on booklet. This set makes an ideal 
on at home or In the car. Wonderful 
f ull price £7/2/6, or $14.25. Prompt 
Hallard Electronics, P.O. Box 58. 

. N.S.W. 

X20 Amplifier (built) $33.50; XI0 Amplifier 
$19.50; MAT20, MAT100 $1.$5; MAT121. 

MAT101 $1.70; Sinclair Micro-amplifier, gain 
60dB (1,000.000) $5.30; OC28, OC35 $1.65; 
OC71 75c. Send S.A.E. for EQ list. Mark 

Scott Enterprises. 14 High St., Kensington, S.A. 

BRADMATIC type 5RP and 5E magnetic heads. 
Bargain, £6 pair or £2 erase only. Paris Radio. 
7a Burton Street, Darlinghurst, N.S.W. 

(ATT Hi-fi Transistor Amplifier, Distor- 
s than one per cent. Output power, 3.2 
ito 15 ohm speaker: DC supply. 12V; 

:y response. 30Hz to 18KHz. 3dB; 
mV, size, 3ln long, 2!n deep, 11n high, 
price 89/6, or $8.93. Hallard Elec- 
P.O. Box i>8. Campsle, N.S.W. 

READER SERVICE 

WFF’N PROOF Is here! Developed by Yale 

professors and acclaimed throughout U.S.A. For 
making learning easy AND fun . . . Engrossing 
brain games teach mathematics, modern logic, 
set Theory, real numbers, etc., and increase I.Q. 
scores by more than 20 points. . . . Everyone, 
schoolchildren to professors, needs WFF’N 
Proof. Details (send stamp) from "WFF'N 

PROOF." P.O. Box A274, Sydney South. 

'AVE Receiver Kit. This kit has been 

1 for enthusiasts who enjoy listening to 
onal stations, hams, etc., on the 3.5- 
band. The kit is complete and includes 
:d circuit board and an easy-to-under- 
istruction booklet. Transistors: OC169 
2N408. A special vernier condenser 
Jed for ease of tuning. All parts used 
; grade. This kit makes an Ideal gift 
pedal discount price of 89/6, or $8.95 
Aust.. P.O. Box 176, Dee Why. N.S W 

MICROGROOVE Discs from your tapes; also tape 
copying service. Highest quality discs at all 
speeds. Prompt service. Moderate charges. 

Country and Interstate Inquiries welcomed. 
Vttatone Recording Studios^ P.O. Box 18, Lane 
Cove, N.S.W. Phone 42-$154. 

ilpment. Condensers, Resistors at reduced 
Send S.A.E. for details. Kit-Sets Aust. 
x 176, Dee Why, N.S.W. 

LEARN radio television electronics. Write Popular 
Science School of Electronics, 74 Dee Why 
Parade, Dee Why, N.S.W. 

CING the original English "Tone- 
Recording Tapes. Tensillsed in sealed 

In PVC Sin 225ft, 60c; Sin 600ft 
)00ft $1.95; 7in 1200ft, $2.35, 1800ft 

In Polyster Sin 300ft, $1.10. Sin 

$2.85. Post 10c per reel. Technical 
ions leaflet available. Special discount 
ntities. Peak Electrics, P.O. Box 123 
Nest. N.S.W. Phone 85-1944. 

ELECTRONIC Organ Units for the home con¬ 
structor. Construct your own electronic organ 
with Oscar Organ Units. Most flexible system, 
with outstanding tone-qualities. Write for full 
details to Oscar Electronics, 9 Matlock Road, 
South Wantirna, Vic. 

"HI-FI and Electronic Wiring Service." Specialist 
In "ELECTRONICS Australia" projects. You 

supply parts. We wire and test. Mail inquiries 
quotes, S.A.E., please. Alan J. Morris (member 
A.P.A.E.), 50 Brush Road, Eastwpod, N.S.W. 

CORDER BARGAINS. New and used 

Buy from a technician, not a sales- 
: ree technical advice. Ail repairs and 
es. Country Inquiries welcomed. 

Radio, 528 Liverpool Road. South 
d. N.S.W. 642-421$, Sydney. 

CUSTOM-BUILT Transformers: Power, audio, etc. 
Single or quantity production. Amplifiers. P.A. 
systems, battery chargers, rectifiers, electric 
motors, transistor radios. General engineering, 
fitting and turning, sheetmetal work, etc. 
Parkinson Transformers, P.O. Box 523. South 
Brisbane. Phone Beenlelgh 33. 

IRE TUBES: 

wararnty $10; 2-year warranty $12. 

| tube. These are Trade Prices. 

>pes except bonded and 27in. All duds 
under vacuum and scratch free. When 
by mall, add freight. Sure Brite Picture 
12a Victoria Street, Lewisham, Sydney, 
Phone 56-6363. 

TRANSFORMERS rewound, output or mains and 
specials made to order. Pari$ Radio Elec¬ 

tronics, 7a Burton Street. Darlinghurst, N.S.W. 
31-3273, 


MULTIMETER repairs. All types. One week ser¬ 
vice where possible. Test certificates supplied 
with all meters. Pick-up and delivery available 
in metropolitan area. Metropolitan Meter Service. 
5 Colwell Street. Klngsgrove, Sydney. Phone 
50-7351 after 6 p.m. 


TAPE Recorder owners: The "A.T.R.S. Pre- 
Recorded Tape Library" is now open with several 
original Imported recordings. Mono and Stereo. 
Write for Information, The Secretary. Box 9. 
P.O., Crows Nest, N.S.W. Send 4c S.A.E. 


ORGAN COMPONENTS. Send for our illustrated 
catalogue listing parts, kitsets, circuit data and 
electronic organ keyboards, pedal boards, con¬ 
tact wires, wiper plates, contact blocks, stop 
switches, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
threaded rod and components for pneumatic 
action. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organ. 

Alan Douglass transistorised design and the 
Clyde organ construction kitset, "Harmonics*' 
pre-assembled units and complete organs. 

Please send 5/ cheque or postal note to 
cover part cost and printing and posting. Peska 
Pty. Ltd.. P.O. Box 306, Frankston. Vic. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
Initial information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps 
required. The Electronic Organ Co., 124 Living¬ 
stone Avenue, Pymble, N.S.W. (Mall only.) 


TAPE to disc service. Take advantage of W. and 
G. Records’ professional experience when next 
needing a tape to disc service. W. and G. 
Record Procession Co.. 185a Beckett Street, 
Melbourne. Tel. 329-7255. 


REPAIRS to receivers, transmitters. Construction, 
testing. TV alignments. Xtal convs.. any fre¬ 
quency $48 plus tax. Eccleston Electronics. 
145a Cotham Road, Kcw, Vic. 80-3777. 


SERVICE. Bill Turnbull offers you service on all 
types and makes of hl-fidelity equipment, com¬ 
munication receivers, tape recorders. All work 

g uaranteed. Phone anytime 90-4825, 11 

ttalong Road, Cremorne. N.S.W. 


POSITIONS VACANT 


COFFEE Vending Machines. Make extra Income 
In spare time. Write E. O'Keefe, 11 Maitland 
Road, Islington, Newcastle. 


RADIO Mechanic wanted, S60 40-hour week, 
plus good overtime. Fully furnished house avail¬ 
able. Full particulars and experience to 
Cowell’s Electrical. Wlnton, Qld. 


RADIO TECHNICIAN. 

The owner of Radio Electronics, a very successful 
service establishment In Brisbane. Intends retir¬ 
ing within the near future and offers a genuine 
opportunity to a man who can work hlmseif 
into partnership after qualifying period. 

As the work to be carried out is very versatile 
and of high standard, only first-class and con¬ 
scientious tradesman need apply. 

The successful applicant will have the oppor¬ 
tunity to create for himself a secure, independent 
and highly rewarding future. Commencing salary 
will be subject to experience and qualifications 
Apply In own handwriting with full details of 
age. qualifications, experience and references to: 
Radio Electronics, 126 Clarence Road, 
INDOOROOPILLY. 


TELEVISION TECHNICIANS FOR NEW 
ZEALAND. TISCO (N.Z.) LTD., New Zealand's 
largest TV Service Company, require top grade 
TV technicians for many of their 30 Branches 
throughout New Zealand. 

Wages £A2S per week, plus fringe benefits. 
All overtime after 5 p.m. Monday to Friday, 
and all day Saturday paid at full penalty rates. 
No Sunday work. 

Air fares for technicians and dependants paid 
in full. 

For further details, write in confidence, 
enclosing copy of references, to: 

The General Manager, 

TELEVISION INSTALLATION AND SERVICE 
CO. LTD., 

P.O. Box 9332, 

AUCKLAND. 

NEW ZEALAND. 


WANTED 


WANTED: Car radio 3-wave neg. 
Box 32, Camperdown, N.S.W. PI 


earth. P.O. 
. 51-4089. 


WANTED: Control box suit MN26C Bendix radio 
compass. Ray Lane, Matilda Street. Macksville, 
N.S.W. 


WANTED battery - operated Communications 
Receiver, preferably transistorised, such as 
Heathkit GCIA. Warner. P.O. Box 144, Parra¬ 
matta. N.S.W. 


BRENELL or TRUXOV DECK, quarter-track. 
Brown, 170 Nelson Road, Hobart, Tas. 
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SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 

PER YEAR 


Commonwealth, Fiji, N. Guinea 
United Kingdom & N. Zealand 
British Dominions 
Elsewhere 


$ 4.10 

$ 4.60 

$ 4.60 

$ 5.60 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney..Australia. 


Name . 
Address 


Enclosed is $ .... f : . for. years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 


ADVERTISING 

INDEX 


A. & R. Transformers Pty. Ltd. 

Adcola Products Pty. Ltd. 

Aegis Manufacturing Co. Pty. Ltd. 

Agfa-Gevaert Pty. ltd. 

Akai Electric Co. Ltd. 

Amalgamated Wireless (A’sia) Ltd. 16, 
66. 110. 112, 146. 

Amalgamated Wireless Valve Co. . . 

Amateur Astronomer Suoply Co. 

Ampex Australia Pty. Ltd. 

Amplion (A'sia) Pty. Ltd.105, 

Anodeon Sales Div. 

Arrow Electronics Pty. Ltd. 

A.R.T.C.. . . . Back < 

Asd'C Stereo Specialist. 

Audio Engineers Pty. Ltd. 

Australian Sound and TV Co. 


Bail Electronics Pty. Ltd. 

Bright Star Radio. 

British Merchandising Pty. Ltd. . . 
Broadway Electronics Pty. Ltd. . . . 

Broadway Electronics Sales Pty. Ltd, 
Broughton, Peter G. 


87 


Carter, Peter. 

Classic Radio.126, 

Classic Tape Recorders. 

Classified. 

Clow Sound Systems. 

Comtel International Pty. Ltd. 

Control Data Pty. Ltd. 

Convoy International. 

Corning Glass Works. 3 


Danish Hi-Fi Pty. Ltd. 

Disc-Record Studios. 

Deitch Bros. 

Deitron Electronics.131 

Depart, of Navy. 

Ducon Condensers Pty. Ltd. 


Electronic Developments Pty. Ltd. . . . 

Encel Electronics Pty. Ltd. 10, 11, 106 
Ericsson, L. M. Pty. Ltd. 


Fairchild Australia Pty. Ltd. . . . 

Falk, Fred A. and Co. Pty. Ltd. 
Ferrotape. 


General Accessories. 

Goldring Eng. (A’sia) Pty. Ltd. . . 40, 

G.R.D. Instruments Pty. Ltd. Inside Back 


Ham Radio Supplies. 

H. B Radio Sales .107 

Heating Systems. 

Homecrafts Pty. Ltd. 


International Correspondence Schools 
I.R.C. Ltd. 


Jacobv Mitchell and Co. Pty. Ltd. 

J H Reproducers Pty. Ltd. 

Johnston D. R. & Co. Pty. Ltd. . . 


Klapp Electronics Pty. Ltd. 
Kuenzli, Ernest, Pty. Ltd. 


Lafayette Electronics 
Letraset Australia Pty. Ltd. . . 
Letraset (Vic.) D.U. Pty. Ltd. 


McLellan Wm. J. & Co. Pty. Ltd. . . 

Magrath, J. H. and Co. Ltd. 

Manufacturers Spec. Prod. Pty. Ltd. 43. 

Marconi School of Wireless. 

Master Electrics Pty. Ltd. 

Mastersound Sales Pty. Ltd. 

Matson Automotive Industries Pty. Ltd. 
Maurice Chapman and Co. Ptv. Ltd. 3C 
Melbourne Tape Recording Pty. Ltd. 
Mullard—Australia Pty. Ltd. 


National Radio Suoplies .166 

£ r “ * - 


New Era Products 


Paton Electrical Pty. Ltd. 

Peak Electronics. 

Philips Minlwatt Division. 

Precision Windings. 

Positronics.101 

Pye Pty Ltd. 


6. 


Radio Despatch Service . . 

Radio House Pty. Ltd. 

Ralmar Agencies Pty. Ltd. . . 

RCA of Aust. Pty. Ltd. 

R.C.S. Radio Pty. Ltd. 

Reader’s Digest Assoc. Pty. Ltd. . . . 

Recorded Music Salon.104, 

Regal Cabinets Company. 

Rowe. It. and Co. Pty. Ltd.SO. 6: 


Sanwa Electric Inst. Co. Ltd. 

Selectronlc Components. 

Shalley Electronics. 

Simon Gray Pty. Ltd. 

Standard Telephones & Cables Pty. Ltd. 

Stotts Correspondence School. 

Sure Brite Picture Tubes. 

Sydney Tape Recorders. 


Technical Training Inter. Pty. Ltd. . . 

Tecnico Electronics Pty. Ltd. 

Telecomponents Pty. Ltd. 

Top Management Services. 

T.O.S.C.A. Electronic Sales Pty. Ltd. 

Trio Corporation. 

Tudor Radio. 

Turnbull, Bill. 


Union Carbide. 

University Graham Inst. Pty. Ltd. 


Warburton Frank! Ltd.64, ' 

Wedderspoon, W. C. Pty. Ltd. 7 

William Willis & Co. Pty. Ltd. . . 

Willis. S. E. Trading Co. 

Wonder Wool Pty. Ltd. 


Zephyr Products Pty. Ltd. 


54. 14: 
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The Labcraft 605 L or 605 High Fidelity Transcription Turntable is designed 
and built to operate for a lifetime without rumble, wow or flutter. 


FEATURES 

Belt drive from patented motor suspension 
which isolated all vibration from base plate, 
arm and turntable. 

Functions perfectly - "rumble", "wow" and 
"flutter" completely eliminated. 

Outstanding Danish design produced under 
strict quality control: every turntable indivi¬ 
dually test-run and carefully checked before 
leaving the factory. 

Drive spindle ground and polished to extremely 
fine tolerances. (0.000,04"). 

Fully shielded motor, (windings "potted" in 
epoxy resin), placed at left rear corner ena¬ 
bling use of the very lowest level unshielded 
magnetic pickups. 

The turntable is provided with nylon and 
bronze bearings. These are self-lubricating 
and no lubrication should ever be necessary. 

The speed can be adjusted manually. The 
asynchronous motor (not tied to mains fre¬ 
quency) has a special governor independent of 
mains voltage and frequency. • 

Stroboscope lines are moulded in the turntable 
mat for a guide in speed adjustment. 

Base plate ready drilled to take "All Balance" 
or "B & 0" pickup arms. 

Motor fitted with special secondary winding 
providing a free source of 15 volts A.C. sup- 
ply*for poweringa transistorised pre-amplifier. 

Pickup armrest withbuiIt-in start/stop switch. 

Accessories include ash, teak or palisander 
base; plastic cover, lightweight metal arm, 
oil damp arm lowering device, automatic off- 
switch, solid state stereo pre-amplifier. 


ACCESSORIES AVAILABLE. 

The "All Balance" pickup arm. 

See separate data sheet. 

The "B & 0" pickup Arms with B & 0 magne¬ 
tic cartridge S PI, 2, 6, 7, 8 or 9 15° or 
25°, stylii to suit LP or 78. 

See separate data sheet. 

Transistorised Stereo Pre-Amplifier: 

Printed circuit board approximately 3" x 2". 
Temperature compensated. Uses 2 transi - 
stors per channel, with RIAA equalization 
through a feedback link. Circuit is desi - 
gned primarily for magnetic cartridges re - 
quiring a load of approximately 47 K. Ohm - 
e.g. "B & 0" "SHURE" A.D.C. etc. 

Also employs current feedback through un - 
bypassed emitter resistance, giving very 
low distortion figures. Total harmonic dis¬ 
tortion at 10 cm/sec less than 0.4% at 
400 cycles. Output level equivalent to 
crystal pickups. Noise -65 dB. (See re¬ 
print of article from "Radio T V. & Hob - 
bies" of August 1961. 

Cartridges: 

The "Labcraft" 605 turntable performs so 
perfectly that it is well worth while to fit 
the very best pickup and cartridge obtain¬ 
able. The B & 0 SP8 is an extremely high 
performance magnetic cartridge with low tip 
mass, 15° playing angle and elliptical 
stylus. 20 to 20,000 cycles + 2 dB 
The very best reproductions from" your re¬ 
cords is obtainable with this cartridge. 

When fitted with the "All Balance" pickup 
arm with interchangeable headshelIs several 
types of cartridge may be used, according 
to the requirements of different members of 
the family, e.g. monaural crystal for the 
children, stereo crystal for the teenagers 
and hi-fi magnetic (stereo or monaural for 
the serious music lovers. 


(( T. W .I >) INSTRUMENTS Pty. Ltd. 
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SPECIFICATIONS 


Dimensions: 


Length: 

Width: 

Height above chassis: 
Depth under chassis: 
Weight: 

Size of Mats(Model 605) 
" " " (Model 605L) 


13 3/4 inches 
11 3/4 inches 

I 3/4 inches 
3 inches 

8 lbs. 

9 inches 

II inches 


Wow and flutter: 


Less than + 0.15% peak. 


Rumble: 

35 dB below reference level at 1.4 cm/ 
100 c/s. 


Motor Unit: 

The complete motor and speed- change 
assembly is suspended from the main cha¬ 
ssis by 3 horizontal spiral springs, exces¬ 
sive vertical movement being prevented 
during transport by 3 plastic "buffer bob 
bins”. 


Speeds: 16 2/3, 33 1/3, 45, 78 r.p.m. 

Speed change is by means of a 4 position 
dial connected to a 4-step motor shaft, with 
precision ground rubber idler wheel. On the 
same shaft as the idler wheel is a U-groove 
pulley which drives the outside rim of the 
turntable by means of a very soft, circular 
section drive belt of special composition. 

Fine variation of turntable speed over app¬ 
roximately + 10%, is achieved by adjust¬ 
ing a special centrifugal governor which 
renders turntable speed virtually independent 
of voltage or frequency. 

Adjust by carefully turning the knob in 
the centre of the dial. Turn the knob to the 
right and the turntable will run slower ; 
turn to the left and it will run faster. 

Comparison of Models 605L and 605. 

These two models will give identical per¬ 
formance as regards "rumble", "wow" and 
"flutter". The 605L has an aluminum ring 
mounted on the turntable which lifts the mat 
above the steel turntable and effectively 
prevents any adverse effects on magnetic 
cartridge. This mat is larger in diameter 
than the 605 and gives improved appear¬ 
ance. 
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THIS 

FREE BOOI 

COULD BE Th 
TURNING POI 


IN 

YOUR CAREEI 


ASK YOURSELF THESE 
3 QUESTIONS 

J * Am I in a dead-end job? 

2 # Can I use my spare Time to get 
ahead? 

3 # Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics. 


6ET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television k servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN THAI* 
YOU AS IT HAS THOUS 
ANDS OF OTHERS! 

Thousands of ambitious men hav 
realised the benefits offered k 
A.R.T.C. training and are no 
making money in radio. You c< 
join the ranks of the skilled me 
. . . and it costs only pence a da 


MAIL COUPON NO\ 

You are invited to mail the coi 
below which can be your first step 
wards securing a job or business of 
own with good prospects, security’ 
big money. A.R.T.C. will mail to you 
return, at no obligation to you, the 
free booklet "Careers in Radio 
Television." This booklet will show 
definite steps you can take for a b- 
job . . . how you can succeed in 
Post the coupon, phone or call N 


) 


'M 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD 

E. S. & A. BANK BUILDING, 

Cur. Broadway and City Road, Sydney. 

,ml mm 11 —■ 
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AUSTRALIAN RADIO & TELEVISlO 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , youi 
booklet “Careers in Radio and Television .” 

NAME .-.-. 

ADDRESS .. 


, at Morley Avenue, Rosebery. 




































